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GALION — THE ORIGINAL 


Galion originated the trench- 
type roller--and is now the 
first to offer a completely new 
and improved design. 


FEATURES 
Hydraulically controlled dual 
steering wheels. 
Adjusting and steering wheels 
travel on pavement. 
Works 25” below to 6” above 
road surface - - adjustment 
hydraulically controlled. 
Large diameter compression 
roll. 
Rugged, constant-mesh trans- 
mission and spur gear final 
drive. 
, Powerful engine, completely 
enclosed under housing. 
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THE GALION IRON WORKS & MFG. CO., General and Export Offices — Galion, Ohio, U. S. A. 
Cable address: GALIONIRON, Galion, Ohio 





CHICAGO-SELAS 
HEAT TRANSFER SYSTEMS 





Maximum Efficiency, Minimum Maintenance 


This widely used principle of direct, controlled 
heat transfer has found universal acceptance in 
industrial applications. It was developed by the 
Selas Corporation of America and first applied 
to sludge heating at the City of Philadelphia. 
Chicago Pump Company engineers and Selas 
combined their specialized knowledge to pro- 
duce Chicago-Selas Heat Transfer Systems for 
sludge heating. 


These systems provide positive high rate direct 
heat transfer from hot gases of combustion 
to sludge. A 10 to 20 Degree F. temperature 
rise in the sludge is accomplished in one pass 
through a small heat transfer tank. Approxi- 
mately 90% of the heat available in the digester 
vas is directly transferred to the sludge. The 
heat available per cubie foot per hour of com- 
bustion space is up to 200 times that provided 
by ordinary combustion methods used in diges- 
ter heat exchangers. This high rate of tempera- 
ture rise is accomplished with precise tempera- 
ture control. 


Hot gases of combustion produced in the burner 
are expelled at the rate of about 30 fps. This 
causes great agitation and thorough mixing of 
the sludge in the heat transfer tank. This rapid 
agitation and mixing throughout the sludge in- 
sures efficient and thorough direct heat transfer 
through the sludge. 


Because heating is accomplished in a tank, there 
are no sludge tubes to cake or clog—no labor 
for cleaning. 


In medium size plants there is frequently only 
sufficient gas production for use in either gas 
engines or sludge heating. The high efficiency 
of the Chieago-Selas System permits the use of 
gas in both applications. This is accomplished 
by placing heat exchange tubes in the sludge 
heating tank. 


All gas contrel and safety equipment is ap- 
proved by Associate Factory Mutual Fire In- 
surance Companies. 








Chicago-Selas Heat Transfer Tank, 
cut away to show simplicity of the 
System. Burner is located on top of 
the tank. Only the diffuser for hot 
gas extends into the sludge. 


ADDED ADVANTAGES of Chicago-Selas . . . Heat 
distributed without mechanical equipment in digester © 
Heat transfer efficiency is constant regardless of length of 
operation @ Heated digesters now practical for both new 
or existing small plants @ Operates efficiently on nation- 
ally available stand-by manufactured gas @ Minimum 
variation in sludge temperature from top to bottom of 
tank @ Easily accessible for service @ Heater and transfer 
tank may be located at digester, requiring minimum piping 
and valves. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY 


Flush Kleen, Scru-Peller, Plunger 
Horizontal and Vertical Non-Clogs 
Water Seal Pumping Units, Samplers 


Thousands use our Readers’ Service card to kee; 


CHICAGO 14, ILLINOIS 


Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors. 
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HW. OB. bield, and the Hinds County, 
District No, 2, gravel pit, 


of which he is foreman 


one 
ba ; 


How to make a 
county gravel pit pay off 


lind County. Mississippi, District No. 2. has saved 
money for the taxpayers by operating its own gravel pit. 


produc inv surface material for 300 miles of district roads. 


One reason why its successful is found in the big 
vellow machines that are used for the job. A Caterpillar 
DG Tractor with a No. OS Bulldozer strips overburden 
and maintains roads, and a Cat* D3EL Engine powers 
the Link-Belt Speeder that loads the trucks. Both use 
low-cost No. 2 furnace oil for fuel. and both are serviced 


by the same reliable Caterpillar Dealer 


W. B. Field, pit foreman, has been on the job for 
23 years. He say 


to be practically indestructible. We have never vet 


“We have found Caterpillar equipment 


completely worn out one of our units. 
| 


The rugeed construction and lone life Nir bield 


describes are matched by the operating eflicienes of 


these machines. They're built’ to do more work. in less 
time. at lower cost than any competitive make. Tf that 
sounds like a strong statement. vour ¢ aterpillar Dealer 
can prove that hind of performance by a demonstration 


on your own job. Give him a call today. 


Caterpillar Tractor Co.. Peoria. Ulinois. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademark 
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PAVE A BLOCK 


with Natural Rubber 


J he heat” 


— Ns ih. ae ee 


...and Test in Your Community 


America’s Newest Highway Development 





In every city, town and village the battle goes on against 


rising highway costs 


Hy WwW 


How to Test Natural Rubber Roads 
by PAVE A BLOCK Plan 


ibout your community? 


If your community, like many others, 1s fighting a 


losing battle, here’s exciting news for you and for every 


or town 


highway official and taxpayer in your city 


Laboratory tests to date show that 


natural rubber 


powder, added to ordinary asphalt paving mix, will make 


roads that last longer, require less and cost less in 


repall 
the long run. When proven by test roads, this will mean 
millions of dollars 


of savings for the taxpayers 


Natural rubber-asphalt test roads have 


in the U.S 


already been 


laid in nineteen states and in several prov- 


inces of Canada. According to a recent survey, already 


over a third of American highway engineers are con 


vinced that rubber roads will become standard in this 


country 


By paving a block with natural rubber-asphalt, any 
town or city can make its own test under its own 
particular climatic and traffic conditions to find 
out how much money rubber roads will save them 
in years to come. 

A natural rubber test section is inexpensive and 
easy to lay. It requires only the addition of a small 
amount of natural rubber powder to the mix, 
using conventional paving methods and equip- 
ment. The natural rubber powder costs less than 
$500 for the average block. 


Write Today for Complete Information 


Natural Rubber Bureau 
1631 K Street, N. W., Washington 6, D. C. 


Natural 
Rubber 
Bureau 


1631 K Street, N. W., Washington 6, D. C. 


Natural Rubber Bureau Research Laboratory 


Please send me, without obligation, information on how to PAVE A BLOCK 
with natural rubber-asphalt road surfacing. 


ae on om om oe om ae a ee ew ee ee 


Rosslyn, Virginia 


Now’s the time to mail this month's Reader’s Service card. 
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THE EDITOR’S 


POINT OF VIEW 











Engineers Ought to be Able to See 
Dollar Signs Too 


ECENTLY a city manager illustrated th 
R difference between engineers and adminis- 
trators as follows: “Say incinerator to an engi- 
neer and in his mind’s eye he sees a bin and a 
crane, a furnace, blowers, stokers, automatic 
charging gates and a chimney. The administrator 
sees the same things, but sitting on top of the 
chimney he sees a large dollar sign. More im- 
portant, he sees the dollar sign as it stands in 
relation to every other dollar sign to which his 
‘ommunity is committed.” 

It cannot be denied that many engineers are 
unable to see the forest for the trees; some 
defect or quirk in their training undoubtedly 
tends toward this. But there is no reason why it 
should be so. Engineers are men of ability and 
they can also be men of great administrative skil! 
—if they will but step beyond the sometimes 
narrow limits of their technical background. 

We believe that engineers have the potential 
to be the greatest group of professional men in 
the world, real leaders in national development 
and in the foreground of scientific progress. But 
if they are to take over this leadership in the 
near future, they will have to show more courage, 
more willingness to take responsibility, morc 
initiative and more imagination. Time’s a-wast- 
ing; let’s go! 


Is Highway Maintenance by Contract Desirable? 


yee time to time, the matter of using the con- 
tract method for highway maintenance comes 
up. We are not very much for it. We believe that 
our needed program of highway construction will 
take up all of the capacity of our going and estab- 
lished contractors, at least for quite a few years 
to come; and the contract system is definitely 
better for construction than it is for maintenance 
New construction yields itseif much more readily 
to the preparation of clear and adequate specifi- 
cations, and of descriptions of the work that i 
to be done than does maintenance work. More 
important than that, we believe it is desirable for 
every city and every county to have a moderate 
fleet of good equipment for highway maintenance 
and betterment. Such an arrangement provide; 
far greater flexibility in operation, and probably 
results in lower overall cost. 


We believe that the average highway engineer 
or maintenance supervisor is as capable and as 
well qualified as the contractor is likely to be. 
He can do the work as well; and perhaps better 
because he is not interested in performing only 
what the specifications require and no more; he 
is interested in doing a good job. Moreover, he is 
available all of the time, and year after year 
Even though a contractor should do a good job 
of contract maintenance for a stated period, there 
is no assurance that he will be available at a 
reasonable cost thereafter; or that someone else 
of equal skill, competence and honesty will be 
willing to bid the work thereafter at a reasonable 
price? All of these are factors which are of no 
consequence if the city or county does its own 
work with a continuing, well-equipped force 


Properly Utilizing Our Engineering Skills 
Is Increasingly Important 

ERHAPS naturally, because of the nature of 

his duties during the recent war, the Editor of 
Public Works is in frequent receipt of informa- 
tion concerning the inadequate employment of 
engineering skills by the armed forces, especially 
the Army and the Air Force. Engineers are in 
hort supply and the problem, as they say, will 
get worse before it gets better. So we must do all 
that we can to meet the situation 

It is fully recognized that the armed forces 
have other duties than to conserve engineering 
skills; but this does not, by any means, preclude 
the employment of good sense in utilizing engi 
neers: To use qualified engineers for jobs that 
require engineering skills; and not, so far as pos- 
ible, to assign skilled engineers to jobs not in- 
volving engineering. To the first, there should be 
no exception; the nature of military duties may 
require exceptions to the second 

We have long felt that the armed services could 
greatly profit in the solution of this problem by 
friendly advice and help from the civilian pro- 
fession. To be even moderately successful, this 
would require good judgment and reason on the 
part of both. Dull brass on the one side would 
have to accept some new concepts; civilian engi 
neers on the other would have to learn and appre- 
ciate some of the problems inherent in running a 
military organization. It looks to us as though it 

well worth trying. Perhaps some of our engi- 

ocieties will take the lead 
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Lift for an Area * tha 


LIKE A HUGE FLATIRON, the einen ation: r Crawler with its specially curved Bull 
clam front glides over each truckload of trash, flattening it out and compacting 


it to form a solid part of Oneonta’s sanitary fill 


City and Cown of Oneonta | 
Sanitary Lond Fill. 


Pours 8-3 Mon-Fri. 
6A M-12 Toon Set 


PROJECT TO BE PROUD OF. M: arvin ance 

. son of Simonson Bros., waste disposal con 

SANITARY COVER-UP ie top: of each ras er of poe tn and tr seg the Crawler-Bullclam tractors for Oneonta, New York, 1s proud 
places and packs a covering of earth. . . building valuable real estate from worthless to demonstrate the advantages of the first 


wasteland. Sanitary Landfill in this part of the state. 


Get full details of this month’s products . . . mail your Readers’ Service card today 
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Down in the Dumps 
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me ae. OF 


shed area 


ONE MAN UNIT 


Contracting to dispose of community 
trash and garbage, Simonson Bros., 
Oneonta, faced problems they hadn't 
bargained for. The open dump where 
they burned the accumulated rub 
bish not only brought vigorous com 
plaints from nearby residents but, 
when the wind shifted, even from 
townspeople three miles away. 

But it’s an ill wind that blows 
nothing but ill wind! And the odorous 
breeze from the community dump 
was no exception. 


It led to community-wide approval 


of the Sanitary Landfill Method of 


waste disposal—a job for which 
Simonson Bros. chose an Interna 
tional Crawler-Drott Bullclam unit, 
the only one-man unit specifically 


designed to handle all four steps of 


the complete Sanitary Fill job. 


International Crawler—Drott Bullclam unit turns 
much criticized community dump into valuable 
Sanitary Landfill at Oneonta, New York 


As a result, Marvin Simonson says, 
“I can’t see why any city main- 
tains an open dump when this 
unit makes it so easy to have a 
Sanitary Landfill. We had five years’ 
experience with the burning open 
dump and it was five years of 
troubles. Now we've buried those 
troubles. Land values in the area 
have climbed back to normal, and 
the people who used to complain 
the most are our friends again.” 


The Drott Bullclam Method of 
Sanitary Landfill can do the same 
for your community. It can end 
complaints, reduce disposal costs, 
and create valuable building sites 
from worthless swamps, wastelands 
and gullies. See your International 
Industrial Distributor for details. 
Or write today to: 


DROTT MANUFACTURING CORP., MILWAUKEE 8, WIS. 
INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


BULLCLAM BY 


POWER BY 


INTERNATIONAL 


POWER THAT PAYS 


INTERMATIONAL 
WARVESTER 


usands use our Readers’ Service card t 


ago you? 








Rubbish Collection System for your City 


In the Dempster-Dumpster System of 
trash and rubbish collection only one man, 
the driver of the truck-mounted Dempster- 
Dumpster, is required for operation. The 
Dempster-Dumpster serves scores of detach- 
able Dempster-Dumpster Containers located 
at such places as schools, hospitals, market 
and housing areas, hotels, grocery stores, 
department stores, restaurants, etc. Each 
container is loaded by the user. By pre- 
arranged schedule, the Dempster-Dumpster 
picks up, hauls to disposal area and empties 
each container—one after another. Entire 
operation is handled by hydraulic controls 
in truck cab, as shown above. 


Container capacities range up to 4 times 
that of conventional dump truck bodies and 
each container built for trash and rubbish 
iscompletely closed—eliminating the health 
menace of disease carriers such as rats feed- 
ing on open and scattered refuse due to un- 
sanitary and inadequate trash cans, barrels, 
crates, etc. 


Without question, the Dempster-Dump- 
ster System is the most sanitary and lowest 
cost method of bulk rubbish collection ever 
devised. Write to us for complete informa- 
tion. Manufactured exclusively by Demp- 
ster Brothers, Inc. 


See us at Booth A-28 at Public Works 
Show in New Orleans, October 26-29 


)) 
ro IVES, 


- mS Babee 7077 


One Truck-Mounted Dempster-Dumpster 
Handles Scores ot Containers . . . All 
Designs ... All Sizes 


DEMPSTER BROTHERS, 993 Dempster Building, Knoxville 17, Tennessee 


Need more facts about advertised products? Mail your Readers’ Service card now 
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VISIT OUR BOOTHS 38-39 —— SEWAGE WORKS AND INDUSTRIAL WASTES CONFERENCE — MIAMI, FLA. — OCTOBER 13-16 





i. ; 
Rising currents at each edge ollector, looking toward Effluent weirs 
* and at the center show thor Huent end from quiescent ( ot tanks. S 


in settling zone 
uspence solids in 
ion achieve in low, uniform speed ret ( the effluent are easily reduced 
sludge positively witt to 45 ppm 
mum agitation 





NOW! More effective, lower cost 


pre-aeration of sewage or waste 


New LINK-BELT system 
combines pre-aeration and 
Settling in a single tank 


OT only does the new Link-Be { pre-aeration 
system cut construction costs by climunat 


Ing sepal ite tant na their connectit 


it also impr ttling tank 
Violent aeration 
solids in aeratios 


they 


volume Of alr prod 
This increase 


ore cntrained gases 
improves pended solids settling rate... 
| BOD. ret ven when chemicals 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY ints hicago, Indianapolis, Philadelphia, 
Colmar 4 Atlanta ouston, Minneapolis, San Francisco. Los 
Angeles, Seattle; Scarboro oronto and Elmira, Ont. (Canada Springs 


South Africa Sydney (Australia). Sales Offices in Principal Cities. 


Now’s the time to mail this mont 
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The new sewage treatment plant at Rochester, Minn. equipped with 
TFFI specification underdrains. 


Need more facts? Circle No. 20 and mail your Readers’ Service cord now 
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For Best Trickling Filter Performance, Use This Specification 


l nderdrains Phe Contractor will furnish sand il d cement | 
and install underdrains which shall be laid in 
a dry mortar bed. on the floor of the filter be- 
fore the stone is placed. Underdrains must eas “ . 

: ; so : oe S ling. Blocks must be laid in true aline 
comply with specifications ASTM C 159-51, prink - - , : . 


cement to 6 sand. After 
the underdrains are laid and before the store 


is placed. the dry mortar shall be wetted by 


and shall be equal and similar to those manu- ment, with cross poo staggered, in longi 
fectured by merabers of the Trickling Filter tudinal rows at right angles to the 
Floor Institute. The mortar shall consist of drains. 


center 


TRICKLING FILTER FLOOR INSTITUTE 


industriol Materials Co Texas Vitrified Pipe Co Natco Corporation Pomona Terra-Cotta Co 
Vhiiodeiphia 34, Pa me:c: Wells, Tex Pittsburgh 22 Pa Pomona, N.C 


W.S Dicntey Clay Mfg. Co Ayer-McCarel-Regan Clay Co Bowerston Shale Co 
Kansas City 6, Mo Brazil, Ind Bowerston, Ohio 


Need more facts? Circle No. 24 and mail your Readers’ Service card now 





GET 5 BIG 
ADVANTAGES 
for 
EFFICIENT 


SEWAGE 
TREATMENT 


WITH 
THE SPIRAFLO 
CLARIFIER 
AND AEROFPILTER 


42° 

Tex 

Enginee 

Primary Spiraflo Clarifiers have 
been giving B.O.D. removals of 50 
to 60°, and S.S. removals of 70 to 
80° when treating domestic sewage. 
Single stage Aero-filters in combina- 
tion with Spiraflos have been giving 
average B.O.D. removals of 88 to 
92% , without parallel recirculation. 


Reasons for these 
High Grade Results 


J 


/ 4 \ 
BAKESIDE 
gy 
LAKESIDE ENGINEERING CORP. 


222 West Adams Street 
Chicago 6, Ill 


People. 


Ideas 


and Events 
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BY “DOC” SYMONS 





H.T.M.A. And this is the month 
of September when I start perambu- 
lating here and there around the 
country. Unless I miss my guess, 
the boys from PUBLIC WORKS 
(“Bill” Hardenbergh, Croxton Mor- 
ris, Art Akers, etc.) will also hit 
the convention circuit for the 1953- 
54 season 


x k * 


I hated to have to miss the State 
College shindigs where the Penna 
Water Works Operators and the 
Penna. Sew. & Ind. Was. Assn 
eek knowledge and frolic come the 
last full week of August each year 
According to the Penna. WWOA 
program which Secy. Rupert Kountz 
ent me, the usual golf and door 
prize were available along with 
technical papers and a_ barbecue 


1 


‘ken dinner served directly from 


x * *® 


Swedetinition ‘Tact is the art of 
making yvour guests feel at h 


when you wish they were.’ 
x & *& 
the AWWA Gran 


nvon becomes a dim 
recall a couple ( 
;oodly numbe 
ventioneers complain ng about 
low delivery of one sectior 
registration list, but if they 
ense of humor they wer: 
by the typographical errors, 
Ed Shiddell of Electro-1 istproot- 
ng was listed as “Catholic Protec- 
on, Newtown Square, Pa.” and W 
Wm. Richardson was listed as “Pres 
Catholic Controi Corp.”, while Doug 
Taber, B-I-F Industries Pittsburgh 
Manager, was listed from “Pitra- 
burgh”. (Any relation to Petro- 
ad, Doug”) Why don’t you fel- 
\ learn to write? Among the 
words tossed off by various 
‘rs were oligodynamic, syn- 
micelle, microstrainer 
is, etc You may not 


ram to tell the plave 


this keeps up you'll need a handy 
glossary to know what they’re say- 
ing 

On the way home from G. R. 
we played leap frog with Elon 
Stewart, Water Div. Engr., Syra- 
cuse, N. Y.—I bade him goodbye as 
he checked out of the hotel and a 
couple of hours later I passed him 
on the road. I stopped for gas and a 
couple of hours later I passed him 
on the road again; two more hours 
and I sat at a stop light for 20 
minutes while a Swedish freight 
went through the canal in Port 
Huron, Michigan, and just as the 
light turned alongside drove Elon 
Stewart. We both stayed that night 
in London, Ontario.—Next day I 
went on to Ithaca, N. Y., where 
I saw Prof. Andre Jorissen, Head 
of Cornell’s Hydraulic Engineering. 
He showed me his latest arrange- 
ment for testing big Venturi meters 
and other hydraulic equipment. 
Very impressive! 


x * * 


Luminous Quote “Unintelligent 
motion is far more important than 
intelligent standing still. You can’t 
stumble on to anything if you’re 
standing still.” 


xk * 


Third Generation And Purely 
Personal—Our son, Jimmy, who is 
known to a number of my readers, 
has spent the past summer working 
for George Straub, Supt., and Stan- 
ley Longhurst, Asst. Supt., West- 
chester Joint Water Works No. 1. If 
he’s going into this sanitary engi- 
neering business, there’s no better 
place to start than in a water plant 
working for a couple of capable 
engineers. Jimmy returned this fall 
to Cornell University for his fifth 
vear of Civil Engiaeering.—Seems 
like yesterday he was taking pic- 
tures with me at the AWWA meet- 
ing in Atlantic City in °48 


(Continued on page 131) 





Gas & 
Recirculation’ 


AS AN ADDED! 
FEATURE OF 4 


CONTROLLED 
of explosion poet doom D G E ST ON 


pressor and controls in P <— — 
housing mounted on F , i 
F. T. Floating Cover RATE of digestion is stepped up and scum accumulations are 
ad P : Pearth Gas eliminated by mean: of this simple and effective system of recirculating gas in 
ir ation # = 
en sludge digestion tanks. The system is available as an integral part of, or an 
attachment to the standard P. F. T. Floating Cover. and is also available for use with 
fixed concrete covered tanks 


Coal Creek Plant 
Tulsa, Oklahoma 
Water & Sewer Department 
City of Tulsa 


The P. F. T. -Pearth Gas Recirculating system as now commercially available was originally developed 
Engineers 


and patented by the operating staff of the Washington, D. C. Sewage Treatment Plant in an attempt to 
overcome a difficult scum problem due to an overloaded condition of the digesters. Its merits were demon- 
strated for more than a year in the full scale operation involving eight of the 84 ft. diameter digesters at thet plant 


The system as applied to P. F. T. Floating Covers is now in operation at the Coal Creek plant of the City of Tulsa 
and will soon be in operation at a number of other sewage treatment plants. 


GENERAL DETAILS 


The recirculation of a relatively small amount of digester gas from the gas collecting dome of a floating cover, to 
points below the scum level, causes digester liquor to be displaced into the scum zone by the gas lifting action, and agitates 
the scum while traveling towards the gas collecting dome, causing entrained gas in the scum to be released. With this system 
there are no moving parts in the digestion tank contents and the problems of clogging. experienced with other devices. are 
eliminated. Further information may be obtained from P. F. T. Bulletin 332. 


208 Pipe Must Be Centered 
Tans and Extend 4 


above Mon | quid Level PF Pearth Gos Recuculation 


System for increased Digester 
Actonty and Eirenation of Scum 


cess Monhole 


Digester Liquor 
Overtiow 





4 











Landing Ledge or 
High Level Recirculation 
Discharge and Gas Pipe P 
Must Be Securely Anonored Supernatant Gas Discharge 
wmcrete Suppor! Frame | Selector Length Adjustable 





Additional Row Digester Lique 
Drowott 


ngesied 
Studge Drowott 
Bottom ‘ 
Approsmate 


PACIFIC FLUSH TANK CO. 


Waste “Treatment Equipment Exclusively Since 1895 


4241 RAVENSWOOD AVE. CHICAGO 13, ILLINOIS 


NEW YORK @ LOS ANGELES @ SAN FRANCISCO @ CHARLOTTE, M C @ JACKSONVILLE @ OENVER 


Need more facts about advertised products? Mail your Readers’ Service card now. 
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Old ROW 
Fashioned? uP rn M 
ADEQUATE 
\emonitiry ROADS 


BY right back where he started. It must 


LEO J. RITTER, JR. be lots of fun trying, though. Also 

spent some time with Marty Kapp. 

Chief Soils Engineer of the Author- 

Jersey Turnpike The New : ity, looking at their fine laboratory 

ey Turnpike Authority, in a re facilities and talking about the soil 
} 


| i 
has an- problems connected with their tre- 


New York University 


cent report to bondholders 
nounced that average daily traffic mendous expansion program at 
on the toll road has hit levels pre- Newark Airport. Practically all big 
dicted for 1971. In recent months airports have soil problems these 
has averaged 76,700 vehicles days, since i Ces that the only 
Stricter policing and new places near cities which are large 

ires have sharply re- enough for modern airports are on 


cident rate on the land which isn’t suitable for any- 





accident rate for the thing else and not really suitable 
months of 1953 was 60.1 per for an airport, either. Also looked 
ion miles of travel. This at the helioport on top of the Port 
- compared with the rate of 380 Authority Building in downtown 
nts per 100 million miles Manhattan, but didn’t succeed in 
on New Je1 ey’s public hig getting a ride 


In 1952 





Sand Lift A basic idea which 

A Pleasant Visit Had the oppor- can not be repeated too oft 
tunity recently to spend a few hours which is of great practica 
in the offices of the Port of New portance is set forth in an article 
York Authority, which has the re- in a recent issue of The Co-Op- 
ponsibility for design and operation erator, published by the LeTour- 


‘nm and 
} 


im- 


of some of the nation’s outstanding neau-Westinghouse Co. of Peoria 
urban highway facilities, including The article is by W. H. Taylor, High- 
the George Washington Bridge and way Commissioner of Chippewa 
the Holland and Lincoln Tunnels, all County, Wisconsin. He tells of the 
ff which connect New Jersey and construction of county roads using a 





Manhattan. These are among the 6-inch lift of clean sand, a 6-inch 
most heavily traveled routes in the lift of crushed gravel above the 
ountry. Enjoyed a very pleasant sand, and a 2-inch “blacktop mat” 
hat with Ed Wetzel. Assistant Chief Why the sand lift? To eliminate the 
of Planning, about present and fu- effects of frost action by providing 


ture activities of the agency. Mr. a base composed of free-draining, 





zel is one of the outstanding non-frost-susceptible material. An- 
ngineers in the United States other advantage is that the road 


: ; é BERR, Tea ae ee , aoa el ii aiioadl 
background of more than 20 urface is built up above the general 


" + " } 1 
of experience which began in contour of the surrounding land, 


+ 
f 


the better, easier ¢ heape ndiana at the time of the inaugura- which permit wind to veep the 


1 of the state-wide planning sur- snow off the surface as it falls, thus 


ONE MAN, ONE MACHINE. 


Many foreign engineers and reducing snow removal operations 


visit his office every year to a minimum 


Write, Wire or 
Phone 


»bserve for themselves the latest 
techniques in handling urban traf- Just Musing Since we are not 


ic problems. When all is said and having a vacation this year, at least 

: jone, though, I still think that the not a “traveling” one, we fell to 
~ traffic engineer is one who has an thinking the other day about the 
if impossible job The bette: job he beautiful roads we had seen, both 


in this country and abroad. What do 


/ inc loes the more cars are attracted 
| ’ ” to the improved facility, which in you think is the most beautiful road 

H rina? rea are y > ‘Ee 
A A NORWAY, MICH. turn makes more congestion, and in America? Here are some we 


tv soon the traffic engineer is (Continued on page 130) 





| 
| 
| 


pret 
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2arber-Gree 


TAMPING-LEVELING FINISHER 
\879-A 

B-G Finisher laying 12-foot mat right 

up to the curb. Cut-off shoes and 


/ extensions allow laying strips from 
8’ to 14’ wide in 3” increments. 





SPREADS material evenly 
COMPACTS to uniform pemsity. | 
LEVELS ‘evtemalaly. without forms 


Unequaled method for properly laying a goncen 9 Compacts material as it is being laid: while it is 

level surface for paving streets, highways, run- hot and workable — assures a superior surface of 

ways, parking lots, tennis courts and similar jobs, uniform density, even when laid over an irreg- 
ular subgrade. 


The world’s most widely used paving machine: 
gives superior performance in laying every type 
of surfaee—hot or cold—from clay stabilized 
gravel to high-type sheet asphalt. 


Whether paving over new subgrade or resurfacing 
existing pavement, the B-G leveling principle as- 
sures a smooth, ripple-free surface without the 
need of forms ... abrupt changes in subgrade 
Tamps, levels and strikes off simultaneously: auto- cannot change the grade line of the mat. 

matically measures the correct amount of com- High capacity with low maintenance: saves truck 


pacted material, produces a level surface that is time. reduces the amount of rolling required and 
maintained under rolling and traffic. size of crew. 


"see your B-G distributor write 


Barber-Greene Company, Aurora, Illinois, U.S. A. 


It's a fact our handy Readers’ Service card the way to get new catalogs 
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This Can Happen to You 
AND THESE 


YOU'LL WANT 
AND NEED 


A bad storm hits you hard. Trees are lite High Cycle Chain Saw and clear 
down. Roads and highways are out fallen trees or poles or debris in 
blocked. Power is out. You have a no time. 


mess On your hands...and you have What's more, with this same 


to work fast. What do you do? generator you can operate brilliant, 


Well, if you have a Homelite Dual necessary floodlights for working 
Purpose Generator and a Homelite — through the night. 
High Cycle Chain Saw, you're in At any time... at all times ...a 


luck. Because you can rush this carry- Homelite is a valuable asset to a com- 


able generator to any trouble spot. munity. Write today, for a_ free 


You Can use it to operate your Home- — demonstration. 


Manufacturers of Homelite 
Carryable Pumps + Generators 
Blowers + Chain Saws _ CORPORATION 
SAPvICE 
2109 RIVERDALE AVENUE » PORT CHESTER, N.Y. 
Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Quebec. 


Thousands use our Readers’ Service card to keep up to date . . . do you? 





FOR SLUIGE GATES 


Standard Sizes: 6” to 108” diameter 
Larger Rectangular Sizes for Special Installations 


Mlustrated are three 72” x 96” bronze-mounted sluice gates 
part of a 300.000-pound shipment to the U.S. Corps of 
kngineers for high-head use. This is only one of 2000 
sluice gate combinations that can be ordered 
directly from the Rodney Hunt catalog! 
With new equipment and enlarged facilities 
we can bid competitively with firm delivery on a wide 
range of gates. Modern foundry practice and precision 
finishing make Rodney Hunt sluice gates an important 


low-maintenance asset to any water control project, Free! 23? page color catalog 


sork= in the field. It contains photog: iph 
plions of our sluice pate 


ibyle page 


problem 


a - 


aero Water Control Apparatus Division 


Manufacturing Engineers Since 1840 
B g 


Get full details of this month’s products r your Readers’ Service card today. 
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Ce Rito ce ee 








How Staples, Minnesota 


gets soft, clear water 


Staples’ well-water supply caused plenty of trouble . . . 
total hardness 275 ppm, alkalinity 200 ppm, iron 3 ppm, 
turbidity 30 ppm. To solve these problems, Staples 
turned to Water Conditioning Headquarters 
Staples’ compact Permutit Precipitator has Now Mr. E. Hl. Klang, Supt. of the Water and Light 
400 gpm capacity. Softens hard well wa Dept., reports the Permutit-treated water “very fine in 
vot, Nee turbidity iron, end ee all respec ts VerTyV < lear “ 

Permutit recommended the equipment shown at left, 
plus a carbonation tank. Turbidity is reduced to only 
>} ppm iron to 0.1L ppm. Hardness and alkalinity are 
reduced to specified requirements Because of high 
Precipitator efficiency, each filter is backwashed only 
once a week for 20 minutes 

The Precipitator has not given any trouble. The 
Permutit filter is one of the best... has been trouble- 
free,” adds Mr. Klang about the Permutit equipment 
installed in 1939 


Free Lechnical Bulletins 
Write today for full information on any water condi- 
: ing p ‘SS The Per i 
Two 8 x 9 Permutit Gravity Filters re tion ns | FOCES O1 probl mM. Phe Permutit ( omy uny 


move last traces of suspended matter, Dept. PW oa 30 West 12nd Street, New York 36, N. a 


deliver a crystal-clear, softened water 


WATER CONDITIONING HEADQUARTERS ® 
FOR OVER 40 YEARS 
a 


ee net tl ctl tt act tc 


Need more facts about advertised products? Mail your Readers’ Service cara now 











Paved areas made smooth, 
colorful, resilient with 


= WALKTOP 


Economical...Factory-compounded in fast colors... , 
Red, Black or Green. Long-Lasting...Easy to apply 


> 


DS ie on 


axe 


nf 


Walk-Top gives a proved, uniform, protective, 
wear-resistant seal for all types of pavements. 


In all parts of the country Paving Contractors 
and ‘Hot Plant” operators are now using Walk- 
Top to satisfy the demand for a smooth, colorful 
surface that is grit-free, resilient, and weather- 
proof. They have found that this easy-to-use 
material—applied cold—offers an economical 
method of sealing all surfaced areas. 


FOR PLAY AREAS 
Walk-Top seal is standard for thousands of school | lay areas through- 
out the country. In San Francisco, for example, over 2,000,000 sq. ft 
of school playgrounds, both old and new, have been sealed with 
Walk-Top in the last two years alone. Other typical applications may 
be found tn Akron, Pittsburgh, Washington, D. C., Providence, 
Fresno and Cincinnatt. School and Park Authorities in these cites 
and in many others repeatedly specify Walk-Top. 


WALKS AND PARKING AREAS 
This photograph shows the green walks on Walk-Top is used extensively on all types of paving to provide a fast- 
Bedloe’s Island around the Statue of Liberty draining, void-filling seal that 1s colorful, smooth and resilient 


a" = FOR DRIVEWAYS 


Walk-Top, easily appli 1 cold over the old pavement, by brush or 
squeeree, Pives leat ] , colorful seal at low cost. 
WALK-TOP eur gh Dealers at ontractor istributors through. 
out the counts ( r nearest i! inf . 

WALK-TOP 1 | 

Resurtacer tor Te ( 


id vr oil resista dik for Lhx Jet AY al. 


SEND FOR FREE ILLUSTRATED BOOKLETS 


AMERICAN 
Bitumwls 2 Asphalt 


Home-owners are proud of their distinctive : 
“Walk-Top-sealed” driveways E. Providence 14.8.1 Perth Amboy, N. J Baltimore 3. Md 


Columbus | hio Tucson, Ariz Seattle, Wash Baton Rouge 2, La St. Louts 17, Mo, 
tnglewood. Calif Oakland 1, Calif Portland 7, Ore Washington 6. D.C San Juan?3 PR, 


Mobile, Ala, 
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PLE SERCO CR 


e. + ay 


Clay Pipe can’t “oval” or squash out. Its 


easy-to-handle lengths hold their shape—wet 
or dry... hot or cold... under live or dead 
loads. Comparative laboratory tests prove 
there’s no safe substitute for Clay Pipe. It 
doesn’t expand or contract, never turns 
spongy in contact with detergents and other 
chemicals, can’t squash out under backfill 
loads. Clay Pipe is proof against chemical 


action. 


wet or dry! 


That’s why it always pays to use Clay Pipe. 
Every section is guaranteed for 50 years. 
And Clay Pipe contains no critical, urgently 
needed raw material. It’s all clay—readily 
available. It never wears out! 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 


1520 18th St. N. W., Washington 6, D. C. 
06 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St.. Rm. 2100, Chicago 2, IIL. 
703 Ninth & Hill Bldg., Los Angeles | 
311 High Long Bldg., 5 E. Long St., 


5, Calif. 
Columbus 15, Ohio 


ESSENTIAL > ECONOMICAL * EVERLASTING 


Thousands use our Readers’ Service card to keep up to date. . 


.do you? 
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NATCO .*:. UNIFILTER BLOCKS 


for Trickling Filter Beds 
of Sewage Disposal Plants 
give GREATEST EFFICIENCY 


and ECONOMY 


Aerial view of Sewage Treat 
ment Plant in Worcester, Mass., 
eight beds in all, each 176° O 

diameter. Natco Unifilter Tile 
used for trickling filter beds in 
first unit 


Engineers: Hayden, Harding & 
Buchanan, Boston 


Contractors: V. V. Barletta & 


Sons, Roslindale, Mass 


Natco Salt Glazed Unifilter Blocks—strong, 
rugged corrosion resistant, permane nt in ¢ har- 
acter and torm—have been used with outstand- 
ing success in some of the largest sewage 
disposal plants in the world. Natco Unifilter 
Blocks are convenient and easy to handle and 
lay. They combine maximum capacity in drain- 
ip’ and acration, and msure lowest future 
mamntenance and repalt costs 

Send this coupon for a copy of the complete 
Natco Unifilter story with filter design details 
and data 


1 top of Unifilter 


Worcester, Mass 





NATCOD : NATCO CORPORATION 


7 Locations of formerly 
NATCO BRANCH NATIONAL FIREPROOFING CORPORATION 
SALES OFFICES — “ General Offices: 327 Fifth Ave., Pittsburgh 22, Pa 


Please send me a copy of Bulletin UF-3 Kiving 


’ Oe full information on NATCO Unifilter Blocks and 


BOSTON @ CHICAGO ¢ DETROIT © NEW YORK 160 details on trickling filter design 
NORTH BIRMINGHAM ¢ PHILADELPHIA 
PITTSBURGH © SYRACUSE 
IN CANADA: 

NATIONAL FIREPROOFING CO. OF CANADA, LTD. 
TORONTO, ONTARIO 


Bics*® 


Uaitinves 


underdroins 


cance coerenere® Zone State 





See ee eee ee 





Thousands use our Readers’ Service card to keep up to date do you? 





14 


The pipe and bolt threading machine that gives you 


Top Performance 


RIG&Ib 500 


Built like a 
itateMuaiteldallatciiete) 


...with exclusive new 
quick-opening 


Quadritype Die Head 


RIED engineering does it again! New 

“500” threads, cuts and reams with the 

efficiency and speed you've long wanted. ; ; 

New Quadritype die head 
adjusts instantly L’’ to 2” 
in seconds! Independent operation regardless of position of 


Ready for work on any size pipe, 's"’ to 


or 
“ 


of tools, more than ample power, con lever, without removing 
dies or head from machine. 
cealed oil system—a score of other great Same work-saver feature in 
new features. No wonder its popularity Dualtype die heads—', ” 
1 

has been mmediate and wide spread. ind #4", and *, Mon- 
: - otype also available, ' 

See it, try it at your Supply House — buy to 2’’—also bolt die heads, 


the more-for-your-money RIAD 500"! to 2 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 


fold alo hart a Pipe Tool 


Get full details of this month's products mail your Readers’ Service card today 





BOOKS IN BRIEF 


PHOENIX, ARIZONA, 
22 YEARS REPORT 

This report covers the 21% years 
up to July 1, 1952, and tells in an 
interesting way what has been done, 





| 


how it was accomplished and what 

planned for the future. It is ex- 
cellently illustrated with  photo- 
graphs and drawings showing th 
citizens where their money has gone 
An excellent job: our congratula- 
tions 


THE TRAVERSE 
METHOD 


This book, in German, presents 
a completely new analysis procedure 
for continuous structures. It is ap- 
plicable to all structures composed 
of straight members rigidly con- 
nected at the joints, and to those 
subject to sidesway or restrained 
laterally. It is statically and mathe- 
matically exact in its use of the 
elastic theory. The procedure was 
developed by Ralph W. Stewart, 
chief engineer of bridge design of 
the City of Los Angeles. More in- 
formation about the book and the 
method can be obtained from Mr. 
Stewart, 1200 Arapahoe St., Los An- 
geles 6, Calif 


BRITISH ROAD RESEARCH 
1952 BOOKLET 


This is the annual report of the 
sritish Department of Scientific and 
Industrial Research. The subject 
matter is broken up into sections 
under the main headings of Safety, 
Traffic, Materials and Methods of 
Construction. The booklet gives the 
present status of the experimental 
work under way by this govern- 
mental research organization, Copies 
may be obtained from the Sales 
Section, British Information Serv- 
ices, 30 Rockefeller Plaza, New York 
20, N. Y.. at a cost of $1.15 


HIGHER 
SURVEYING 


The 7th edition of this fine book 
has just been published. Revisions 
nelude new data on_ barometric 


ler and up-to-date in- 


leveling; ful 
formation on photogrammetric sur- 
veying and aerial photogrammetry 
has been added. Many other revi- 
sions have been made to make the 
text fully modern and easier to use. 
667 pages. Breed & Hosmer; pub- 
lished by John Wiley & Sons, Inc. 
New York. $7 
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Specialty Board for Sanitary 
Engineers Recommended 


CHOC Use of the facilities of the Ameri- 
. vrerard ‘an Society of Civil Engineers and 
Tailored to the needs On the Engineers’ Joint Council to ob- 
OU tain desired certification of sanitary 
of any capacity plant by LS engineers has been recommended 
cee by the Joint Committee for Ad- 
vancement of Sanitary Engineering, 
a grouping of representatives of five 
major organizations in the field. 
After detailed study of numerous 
proposals for enchancing the recog- 
nition of sanitary engineers, action 
was taken, during a July 27-28 
meeting of the committee in Wash- 
ington, recommending steps to be 
taken in establishment of a Spe- 
cialty Board. 

As proposed, a eertification board 
of five members will be appointed 
by the Board of Direction of ASCE. 
Ultimately, both the joint committee 
and the specialty board are proposed 
to become administrative functions 
of Engineers Joint Council, because 
of the cooperative interest of several 
professional organizations in the 
program. Functions of the board 
members will be augmented by ap- 
pointed consultants. 

Upon application by individuals 
and satisfactory evidence of profes- 
sional ability in the field of sanitary 
engineering, certificates will be is- 
sued. Those so certified will be 
designated members of an American 
Academy of Sanitary Engineers. 
The sole purpose proposed for the 
academy is recognition of those cer- 
tified by the specialty board. Ex- 
pense for operation of the board, is- 
suing of certificates and maintenance 


f 


One important reason for the wale popularity of Roots-Connersville Blowers of a roster will be defrayed by col- 


for sewage treatment work is them versatility. For instanes lection of a fee for certification. 
Before this proposal can become a 
reality, endorsement of the ASCE 
Sanitary Engineering Division and 
CAPACITIES . .. from: 10 efin to 100.000 efi ov higher approval by the ASCE Board of Di- 
ction are needed. Before EJC can 

DRIVES . e¢leetrie motor i any desired arrangement vas engine, 


Ht administer the program, adoption of 
burning fais mevwuive iis ao casolimne, th 


TYPES ... either Rotary Positive or ¢ entrifiugal the only blowe 


that give vou this dual chore. 


proposal by that Council is re- 


quired 
Thus, yvour selection of blowers is pane 


: Represented on the joint commit- 
tically unlimited when you consult the R-4 00TS- OWWERSVILLE , 
tee which produced this proposal 
or 


specialists. Whether for industrial waste are: American Public Health Asso- 


s 
for a village or a tetropoliten community oluswe e ciation, American Society of Civil 
vou can standardize on R-C equipment. I ° A} i ncineors American Society for 
growth necessitates larger capacity, even Engineering Education, American 
after many vears, vou ean add more R-¢ Water Works Association. and Fed- 


Blowers as needed. with the same assurance eration of Sewage and Industrial 


of continued satistaction and reliability. Wastes Association 
Almost a century of « \perienee in bile As a definition of sanitary engi- 


ine aire and was handling equipment, exe hi 1eering, the joint committee adopted 


sively, is at) vour call on vour blower the statement prepared by the com- 
applications nittee on Sanitary Engineering of 
the National Research Committee in 


NNERSVILLE BLOWER A DIVISION OF DRESSER INDUSTRI October, 1943 
\ ES, INC , - 
0 653 Poplar Ave. © Connersville, Indiana (See group picture on p. 154) 


Now’s the time to mail this month's Readers’ Service 
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ONCRETE PIPE 


Gives you Strength, 
Durability and Economy in... 


SANITARY SEWERS 


For more than 100 years sanitary engineers have selected 
and specified concrete pipe for sanitary sewers because 
it meets all three essential requirements: (1) strength to 
resist severe impact and to sustain heavy overburdens, 


(2) durability to render many long years of heavy-duty 


service and (3) true low-annual-cost economy. 


STORM SEWERS 


Concrete pipe renders outstanding service in storm 
sewers because it Carnes off water efficiently. Its smooth, 
interior finish provides maximum hydraulic capacity 
and resists the wearing action of abrasive matter. Con- 
crete storm sewer pipe 1S economical because It's mod- 
erate in first cost, has a long life and little or no maintes 


nance cost. That's low-annual-cost service. 


WATER LINES 


Concrete pipe is ideal for water lines because (1) it can 


be designed to resist high internal pressures, (2) its 


joints can be made watertight, (3) there is no tubercu- 


lation and far less incrustation to impair hydrauli 


capacity and 


4) If minimizes taste, odor and dirty water 
difficulues. Its reasonable first cost, combined with 


low upkeep and long life, give low-annual-cost service. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portland cement and concrete. . . through scientific research and engineering field work 


It's a fact... our handy Readers’ Service car xy to get new catalogs 








PUBLIC 
WORKS 


CU maintenance paint _3 


LEADERS IN THE 
0 PUBLIC WORKS FIELD 
Blucher A. Poole (see the 
front cover of this issue) is 
Director of the Bureau of En- 
0 vironmental Sanitation, In- 
diana State Board 


of Health, 
and Secretary of the Indiana 
' . Stream Pollution Control 
. ® , ye pd + | Board. He has been with the 
wi iXOn \glo | iCa- lap | e all S! State since graduation from 
Purdue in 1931 except for 
military duty in World War 
' 
This FREE Bulletin shows how! Write for it today! St Bie directs all the nttieition 
f the State Board of Health 
' : Z z an sd up to half your re ; 
Just out! This new Dixon bulletin actually can save you uf ¥ in sanitary engineering, dairy 
products, food and_ drugs, 
' ; ; , a: : : weights and measures, and wa- 
é ment flakes of Dixon Silica-Graphite Paints form a veign 
unique overlapping pig F ter pollution abatement ac- 
tivities which have received 
longer. Industrial users of Dixon Flake Silica-Graphite Paints report 9 to national recognition 


maintenance paint costs. It explains, in non-technical language, how the 
heavier, stronger paint film that resists cracking and chipping and protects 


He is a member of AWW 

10 years between paintings, against an average of 5 years or less for other tenet chan. par" «Si as 
paints. Get the whole money-saving story from this new Dixon bulletin. rector and Fuller awardee); 
It’s FREE! Mail the coupon today! or gene oa : a ae 
(past chm., Ind. Sec., and in- 
coming chm., Exec. Comm. of 
Sanitary Eng. Div.): and CSSE 
(past chm.). He is a member 
} of the Executive Committees 
i of the Ohio River Valley Wa- 
Write for your ter Sanitation Commission and 
e REE red . the Indiana Flood Control and 
y: ; Water Resources Commission 

PR iggy Approximately one-half of 


technical and application 


his military career was spent 
information. 


in the Sanitary Corps where 
he exhibited unusual skill and 
ability. He rose to the grade 
of Major, serving as sanitary 
engineer, Office of Surgeon, 
Hq., 6th Service Command. In 
1944 he became Chief of the 
Paint Products Division Wate and Sewage Section, 


Repairs and Utilities, Office of 
Chief of Engineers, and re- 
ceived the Army Commenda- 


tion Ribbon for this service. He 


170 Wayne Street, Jersey City 3, N. J. is a Lt. Col., Engineer Reserve. 





He was married in 1933 to 
Marian Crane of Lebanon, In- 
diana. They have two boys 

_ {| Dick and Jim. His hobbies are 
comes i (omy | quail hunting and fishing; and 


Yes! I'd like to cut maintenance paint costs up to 
50%. Rush bulletin * V-60. 





Company Nass he and Marian play a right 
smart game of bridge 
Street and Number rt eo 


SRE NRE URINE IS mn te 
oe re Zone 


Thousands use our Readers’ Service card to keep up to date. ..do you? 














DISCHARGE IS FAST OR SLOW, 

depending on how you went it. Hydraulic 
controls make this possible. Mid-section 
pivot of loader arms give longer reach in 
dumping position. 


STRIPPING TOP SOIL 

is another job this versatile unit does well. The simple rugged design of the Ware loader 
correctly distributes weight on tractor frame, regardless of the operation being performed. 
Down-pressure can be applied when it is necessary in tough digging. Hydraulic rams absorb 
shock loads. ..mean longer life and lower maintenance for both tractor and loader. 


HYDRAULICALLY CONTROLLED BUCKET 


assures greater ‘‘breaking-out" action— 
full bucket loads every time. 28° roll 
back helps prevent wasteful spillage. 


Picture 


Your 


Protits... 


with this 


OLIVER HYDRAULIC Tractor-Loader 


An Oliver Industrial Wheel Tractor with this a//-hydraulic front- 
end loader is a combination that’s hard to beat for low-cost, 
profitable operation, With any Oliver Wheel Tractor, you 

get famous Oliver dependable plus power, easy maneu- 
verability, rugged construction. With the loader, 
manufactured exclusively for Oliver Wheel Trac- 

tors by Ware Machine Works, you get com- 

pletely hydraulic operation which means easic 

surer control for more efficient digging and loading. 

Take a look at the “profit pictures” shown here. They'll 
convince you that it’s well worthwhile to ask your Oliver 
Industrial Distributor io arrange a demonstration of an Oliver 
tractor-loader combination for you. 


THE OLIVER corporation 7 


hae) 
400 West Madison Street, Chicago 6, Illinois o—— - 


A complete line of industrial wheel z and crawler tractors 








jetails of this month's products 
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COMMINUTORS ARE READILY INSTALLED in new or existing rectan- 
gular straight-through flow sewage channels. They may be used either as 
single units shown above or multiple units, depending on your needs. 


Worthington comminutors eliminate 
costly handling of sewage solids 


With a Worthington comminutor operating continu- 
ously, you can forget about raking, hauling, grinding, 
and burial or incineration of coarse solids. Here’s 
why: 


Worthington comminutors automatically cut coarse 


solids in raw sewage so rapidly that loss of head is 
minimized. Peak loads in excess of comminutor 
capacity are easily handled by a baffle screen. The 
addition of a mercury seal keeps all working parts 
watertight for continuous operation even when com- 
minutor itself is submerged 


COMMINUTORS ENGINES VERTICAL TURBINE 
PUMPS PUMPS 


Quick, simple installation in either new or existing 
rectangular sewage channels, indoors or outside, 
keeps costs to a minimum. Stainless steel screens and 
cutters are easy to remove for inspection, adjustment, 
sharpening or replacement. 

Worthington engineers will be glad to help you 
mechanize and modernize this or any other phase of 
your sewage treatment. Write for full details on 
Worthington’s complete line of sewage disposal 
equipment. Worthington Corporation, Public Works 
Division, Section W.3.3, Harrison, N. J. 


vacuum 
PuMPS 


All Major Public Works Equipment Under One Responsibility 


Need more facts about advertised products? Mail your Readers’ Service card now. 





With 125 cfm these tools do 30%, 40°, more work 


Three 365's More Jaeger air speeds many jobs, such as 





pt oe 


Tractor mounted and powered, operates two big drills. Ample air for heavy pile hammers, with a Jaeger 600. 


Only JAEGER has built thousands of air 


compressors in “new standard” ratings... 
75 * 125 + 185 + 250 + 365 - 600 cfm 


Any compressot that produces 150% to 25% more air @ Positive force feed lubrication. standard 


than others. without racing, overheating or vibra- . 
@ Relief valve for automatic drainage, standard 


tion, must be engineered to higher standards. 


e Automatic huel Mi er’ st indard on all models 


Jaeger. alone, has engineered these new standards 
where peed control means worthwhile fuel aving 


into thous inds of COMPpLresso! units, whose desien 
~ali s aren fou ‘ . > ‘ : ) 

features are not found in any other line of portable @ Biever clutches than any other compressors; big 
compressors, old or new: ver engines operating at conservative peeds, 

@ Balanced 2-stage “W” type compressor in every 


model from 75 to 600 ft Ask Your Jaeger Distributor to Prove This: At prices actually 


less than th e still asked for ‘old standard’ compressors, Jaeger 
@ 75° OO, flare Sg: ver inte _— es 

4x*/o tO | ce large! valve ; lar er inte rcoole r compressors provid 5% to 25% greater volume of air at the 
n cost per cubic 


and air receivers lowest know foot 


THE JAEGER MACHINE COMPANY 


400 Dublin Avenue, Columbus 16, Ohio 


Concrete Mixers ° Truck Mixers 7 Aggregate Spreaders ° Concrete Spreaders and Finishers 


Now’s the time to mail this month's Readers’ Service card 
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HR \ EQUIPMENT DATA 
] to Help Your 


PUBLIC WORKS PROGRAM 


NEW LISTINGS 


Keep Batteries 
in Peak Condition 
337 


ving 


Self Loader 
For Your Dump Truck 


Get Greater Efficiency on 
Garbage and Refuse Pick-Up 
340. Reduced 


refuse llectior 
the Quad-O-Mat 
arries big load 
to disposal 1 
ndependently 
lraulic cont: 

y checking 
Dept. PW 


Be Sure to Investigate 


Two-Piece Filter Floor Construction 


M1. Adva laimed for tr 
tilter flo: onstru ! tf IMCO Tw 


locks include 





The engineering information 


in these helpful 


catalogs will aid you 


in your Engineering and Public Works programs. Just circle numbers 
you want on the coupon, sign and mail. This free Readers’ Service 
is restricted to those actively engaged in the public works field. 





Controller Maintains Water Level 
In Treatment Basins 
348 


Design Data on Clarification 
for Water, Sewage and Wastes 


An Introduction to 
Flowrator Meters 


USE THIS COUPON to get detailed information 


products and materials mentioned in this issue. Circle 


rs below and mail today. 


Booklets from pages 32 to 50: 

20 21 25 27 #28 30 35 37 40 41 44 
47 5\ 52 56 58 60 67 68 69 71 75 
81 88 89 91 92 97 98 100 101 102 104 
106 108 110 115 116 117 120 122 123 124 129 
130 131 132 135 136 138 139 141 144 145 149 
152 154 157 160 162 166 170 172 177 179 182 
188 193 196 198 202 203 209 218 222 225 230 
231 232 235 241 246 247 249 252 258 264 273 


274 283 290 292 293 295 296 297 299 302 305 | 


306 311 312 317 328 329 335 337 338 339 349 
341 342 343 344 345 346 347 348 349 350 351 
352 


New Products, pages 147 to 153: 

9-1 9-2 93 9-4 9-5 9-6 9-7 9-8 9-9 9.10 
9-11 9-12 9-13 9-14 9-15 9-16 9-17 9.18 9.19 
9-20 9-21 9-22 


NOT GOOD AFTER OCT. 31, 1953 (waiey SCAR 


Job Data Offered on 
New Steel Water Mains 
342 ' t 


Protective Coatings 
For Use at Sewage Plants 


ve., ne 
the coupon. 


All About 
Zeolite Softening 
A new 12-page bulletin, No. W¢ 


etails n the design and 
lite sotteners, explains the 
hydrogen cles, 
1 
the Size xt soften 
iblished by Graver Water Conditi 
lo West 14th St., New York 11, 


im get a copy by checking the « 


“How To Do It” 
With a Road Widener 


w to 


Dor 


xraphs, it explains the proj 
road widener in preparing the widening trench 
along the edge of a surfaced road. Check the 
upon today. 


Carter Equipment for Water, 
Sewage and Waste Treatment 
37 All l 7 


ment for treatment 

lustria st are 1 
lustrated in Bulletir 
Ralph B rter ( Hack 
ngineers sh i get this 


heck the coupon, 


Grinders and Shredders 


For Sewage Treatment Plants 


Have You Heard About Bionetics 
For Sewage Treatment? 
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MANGINE [2¥L/sV by RS 


cut costs at the point of Power 


Au of today’s higher earthmoving horse- 
power is concentrated on the cutting edge. 
Here only the hardest, toughest steel can 
give true economy. Only Pacal Blades 
have kept pace with increased horse- 
power by their proven:shock and abrasion 
resisting qualities. Pacal Blades are the 
best buy for all machines whether the job 
seems light or involves heavy dirt, ores 
and aggregates. 


Use Pacal Heat Treated Plow Bolts on all 
your Pacal Blades. They're twice as 
strong do not stretch or loosen. 


Only Pacal Plow Bolts and Pacal Blades 
have kept pace with the increased horse 
» power of today's earthmoving machines. 


Write or call Dept. BD-93 tateeeell a we | \ 
County Rd. B & Walnut St. adjoining Highwa 
PAPER-CA LME N SON & Co. << Paul 8, Minn., caus ici saa 


Thousands use our Readers’ Service card to keep up to date...do you? 





order these helpful booklets check the coupons on page 32. 


NEW LISTINGS (Cont. ) The Workings of What You Should Know 


Two-Way Radio Systems About Refuse Incinerators 
Get Latest Data on P , s. 

ngu s 1S w Pay Boos 5 Two helpful bulletins tell what you 
Refuse Collection Bodies lirect sr removal operations say be should know about low cost refuse incineration 
351 “Pak-Mor” garbage in ; . , m 1s a. ; : - = om tor the small community and for larger cities 
nell mast 46 cu. vd. of ' " » learn ; ss oem = Your questions on mechanical stoking, burning 
, 4 ’ ¢ y will do, and how RCA engi- rates and operating problems are discussed 
t 4 im your plat get Sule Get Bulletins 217 and 223 from hols En 
mi, gineering & Research Corp., 70 Pine St., New 
York 5, N. ¥ Just 


Easy-Reading Bulletins 
How to Reduce 
Explain Surveying Instruments : 
RPMS eer oy anes ror Refuse Collection Costs 
Trickling Filter Underdrains which explain the inner workings ¢ 123. The ne ae 
352 | ; ; er , ling and retu ompaction in the Gar Wood 


Pp er are lustrated and described in 


Design Data for 


Ider W-110, together wit size data 
s of hydrau elemnents Be sure to 
details of the efficient load-Packer 
Check coupon or wrne Gar Wood In 

dustries, Wayne Division, Wayne, Mich 


° Efficient Material Handling 


REFUSE COLLECTION to Reduce Incineration Costs 
BUSINESS AND ADMINISTRATION AND DISPOSAL se a nae eas ses Sear 


; ; in 22-page Bulletin 2350. Illustrations show 
Two-Way Radio Equipment progress of material through a modern munici 


Quel—For Control pal incinerator plant. Dimensions and incinera 
For All Departments Of Gerb Od tor bucket specifications are included. Blaw 
ae arbage ors Knox Div., 2124 Farmers Bank Bldg., Pitts- 
od non-interference A new prod : ered t burgh 22, Pa 
ition on . 
a oe oN ce gg BF my Thinking of Sanitary Landfills? 


sla, Bes ept Py ugusta Iilvd 


Ivd., the ( et 1 details trom VV Get This Booklet Now 
ago 51, 1. Just heck the coupon i ! ¢ y Ke ® t ’ 


\ the yUpON 331. One of the most informative descrip 
Excellent Booklet Shows tions of the sanitary landt n method of garbage 
> and refuse disposal is presented in Caterpillar’s 
Aerial ns eee Increasing the Efficiency al lf-page booklet “A Look to the F sent with 
31 , Bulk Rubbish Collection Sanitary landfill.” The booklet is designed to 
nique £ serial , ' ; 177. Strategically spotted I ontainers serve as a guide to proper site selections, the 
waver M , t t . an be handled by one man operating a Demp- hoice of the right equipment to do the job, and 
tographs ¢ ster-Dumpster equipped truck Get full de the actual operations of sanitary fill. Pictorial 
ghwa tails of this cost-saving syste of rubbish col- treatment shows how and when to start such a 
le 1s used by many cities to increase ef program, what to look for in a site, benefits 
] ate insanitary nditions. received by the 1 uty, and other important 
152 Demp considerations Publishe I the Caterpillar 
nn., or use the Tractor Co., Deor ¥ 1! heck the coupon 

for your copy 


; ffic or ur highways, we find that 
"With the ever increasing traffic on our highways 


a low-cost way 
highly, wt 
2a 9 Caen 


‘ ia 
"EZ-ON" GRACE Signs, we now have 


= es We recommend them sie 


high safety. 
to greater "1 ghway 


SO EASY TO ATTACH 


GRACE "EZ-ON FACES § ) —@ i. 


old sign 
NOTE WIDE 
FLANGES 


Face over 
QUALITY TRAFFIC SIGNS 


AT ap THE ORDINARY PRICE e 


flanges back 
Order GRACE ‘‘EZ-ON"' Faces to renew your unsightly or de anid holding 


“EON 4 
faced traffic signs. They slip on over your present signs _ # a 


Then bend 


Old sign is thus never out of service, yet is aS good as new 
and at ONE-HALF the cost! GRACE ‘‘EZ-ON"’ Faces are 


made of 30 gauge steel with flanges that crimp over old REFLECTORIZED SIGNS 


< y Al + < ’ ur tea ! ° ° 
signs. They attach in less than 5 minutes at a new low price! “EZ-ON” Sign 


Faces meet all standard tests, ond are 
STANDARD WARNING AND 


ow yours at Ya/the cost of new fraf- 


REGULATORY COPY...2 SIZES...2 SHAPES [RMT Rte 
' duction procedure makes this possible. IT’S THAT EASY! 
=} GRACE E7.0ON'' Faces are made in diamond and octag ‘© 


hapes, with any standard py 4-in. and 30 


THEY'RE PROVEN IN SERVICE WRITE TODAY GRACE SIGN 


—EZ-ON Faces withst 1 equivalent of 3 years outdoor expos FOR COMPLETE 
ure in Weatherometer tests for color retention and bead adhe DET A i LS and sae sg co. 


2 ST. LOUIS 18, MO. 
> immediate shipment to meet your needs... » 


sion. Reflective qualities approved by State Highway Departments 


Get full details of this month's procucts mail your Readers’ Service card today. 





REFUSE COLLECTION BUDGETS 


WHAT COMPACTION MEANS— 
Closed body but no compaction. 


Closed compaction body but no 


Closed compaction body with 
average retention. 
LOAD-PACKER body with maxi- 


mum, double-acting compaction 
plus positive load re’ention. 


GAR WOOD 


GAR WOOD 


La 


2 


12°S DOUBLE COMPACTION 


Another big reason for Load-Packer’s 
greater economy is the double compac 
tion of hydraulic ram and automatic 
retaining panel. Twin, heavy-duty 
hydraulic cylinders exert up to 70,000 
pounds of pressure on ram to compress 
refuse into a solid mass. Automatic, 
hydraulic retaining panel scrapes ram 
clean, helps ram compact, then retains 
compacted load under pressure in body 
Double compaction of ram and retaining 
panel, plus positive retention under pres 
sure, adds up to 200% extra capacity 
per cubic content of body 


Increased load capacity means fewer 


CHECK THESE EXTRA FEATURES: 
@ Larger-capacity tapered body 

@ Lower, wider loading hopper 

@ Fully-automatic finger-tit ntrol 

@ Streamlined leakproof design 


@ Improved hydraulic dumping 


ee ee 


WAYNE, MICHIGAN 


C 


time-consuming trips to disposal point. 
Crew covers a larger area between dis- 
posal trips thus collecting more refuse per 
day. Crew idle time is minimized, collec- 
tion schedules are speeded and expendi- 
tures for fuel, oil, tires and maintenance 
are substantially reduced 

You can step up your refuse collection 
schedules and reduce your operating 
costs by putting Gar Wood LOAD- 
PACKERS to work in your community. 
Mail the coupon below, NOW! 


ity 


INC. 


TRUCK EQUIPMENT: Dump Truck Bodies and Hoists, Winches and Cranes, Refuse Collection Bodies, 
Elevating End-Gates. CONSTRUCTION EQUIPMENT: Excavators, Scrapers, Dozers, Ditchers, Spreaders, 


Finegraders, Truck-Mounted Rood Graders. 
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required Floor space cupie S is relatively 
small tor the extremely large dled. Single ‘ 
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SOLVE YOUR SLUDGE DEWATERING PROBLEMS 


THE KOMLINE-SANDERSON 


OILFILTER 


Non-clogging sludge-filter for 
improved vacuum filtration 


EVERY INSTALLATION AN 
UNQUALIFIED SUCCESS 
BECAUSE: 


FIRST 


50° greater cake output—continuously. 


Guaranteed not to clog or blind under any 


condition of operation, 


Komline-Sanderson COILFILTER installed at Glen Cove, L. I 


Consulting Engineer was Fred J. Biele, Huntington, N. Y Continuous operation. 


Permanent type filter media. 


Satisfied operators. 


SECOND 


yanding 
es the ¢ oe 
ne y F 
ap" , pracuca bo cal KOMLINE-SANDERSON Equipment provides complete in- 
yns? A. gee stallations for treatment of all sludges from sewage and 
are t industrial wastes, including 


det 
OperatoF 
are spec 
waterine reast 
<a * 
for the the plants = 
mM 
ational — 
t ngines T- reliability, 
j to < perating y F 
sare seely SUE 
With ree completely tor. ° ) 
Coilfilter rf ise of Wet Type Chemical Feeders and Pumps 
4 . ) « > A 
type le 
ings ate aa ® Rubber lined tanks fer chemical storage 
say 
‘ 


the 
ny 
eriot = ® Detailed engineering and installation drawings. 


> 


other 


fac cuter, 


\ yefinite 
1a 


s- » man 
chem ar » by the ! \ter med 
of the f 
e 


ppioG. 
The wat “t ten ye? ps 
é a ) 


KOMLINE-SANDERSON 


without 
Consulting Engineers are invited to consult’ us on 
ENGINEERING CORPORATION 


sludge dewatering problems and allied matters of 


ro ethneti and equipment selection. No obligation. Manufacturers of Dewatering and Drying Machinery 
PEAPACK, N. J. 


5 


+, 


¢ ‘ ‘ * j 
It's a fact our handy Readers’ Service card the woy to get new catalogs 





Advance design features make 


Allis-Chalmers Tractors performance leaders 


T' takes truly modern equipment to keep pace with today’ This forward progress is a continuing program 
stepped-up demand and do it at an operating cost 


Additional improvements are constantly being in- 
which insures fair and consistent profits. The line of Allis 


corporated into the HD-5, HD-9, HD-15 and HD-20 
tractors. If you are in the market or just interested, 
ee your Allis-Chalmers dealer for all the inside 


Chalmers crawler tractors has been designed and built com 
pletely new since the war, with the kind of advanced engi 
neering that delivers big-capacity performance at a minimum facts that have proved so popular with owners as 


of maintenance expense well as operators and mechanics. 


Daily Lubrication Ordifiary Steering 
1000-hour Lubrication. Operate six month: Clutches 
on a 40-hour week basis with just one 


lubrication of truck wheels, front idlers 


and support rollers. Positive seals pro to 5 Ib. pressure on controls, so he gets 
tect from dust, loose sand, soft ground, small tractor maneuverability from these 
mud or water. You gain working time, 27,850 and 41,000 crawlers. Self-energiz 
ing brakes need less pedal pressure, take 
hold with a firm, uniform grip. 


Hydraulic Steering and Self-Energizing Brakes. 
The HD-15 and HD-20 have hydraulic 


booster steering: operator exerts only 3 


save labor and lubricant costs, eliminate 
costly damage from greasing neglect 


Open or Partly 
Shielded Track 
aN Release Mechanism Oil Enclosed Track Release Mechanism. Op- 
Major Tear-Down : 
erating in oil and sealed against dirt and 
moisture, Allis-‘Chalmers track release 


Unit Servicing. No need to remove trans- mechanism seals out mud, ice and debris 


mission or engine, radiator, grille, ete., 
when servicing or removing an Alh 

Chalmers master clutch. The unit assem 
bly principle also applies to final drive 
year, transmission, steering clutches, en 
gine and truck frame. Save hours of 


Because it's completely sealed, release 
mechanism ts in working condition at all 
times providing positive protection 
when obstacles jam into the tracks. 


Single Reduction 


costly service and down time 
Final Drive 


Double Reduction Final Drive. With smaller gears and shorter Hydraulic Torque Converter Drive. The HD-20 is the only crawler 
shafts, double reduction final drives provide better bearing and 


tractor where torque converter is standard equipment and 
gear alignment. The “live” 


part of the basic design. Torque converter gives greater pay 
load capacity because this unit automatically balances travel 
speed to the load. And with most shifting eliminated, there’s 
far less operator fatigue 


@ALLIS-CHALMERS 


RACTOR DIVISION — MILWAUKEE 1, U. S. A. 


axle permits smaller, more service 
able seals. Equally important, double reduction drive provides 
for smooth, clean bottom construction and the extra ground 
clearance so necessary on rough terrain. 





To order these helpful booklets check the coupon on page 32. 


Non-Clogging Vertical 
Wet-Pit Pump Described 


182. Full engineering data on Worthing 
ton “Freeflo” wet-pit pumps with non-clogging 
in er apable of passing solids and stringy 
material are included in Bulletin W-317-B12 
Check these pumps for sump, sewage and drain 
age serv Bulletin available from Wort 
ington orp., Ha 1 N Just use the 
Qn 


Complete Data 
On Sludge Pumps 


193. °& ge nps, s juplex, tr 
lex and quadruplex, normal aa “tg duty 
models, are described in Bulletin a issued by 
Marlow Pumps, Ridgewood, N. J. Check the 
handy coupon for your free copy 


How Vacuum Filters Help Your 
Sewage Sludge Disposal 


209. Applications of the Conkey sludge 
filter to all types ef sewage sludge are de 
scribed in Bulletin 100. Tables show filter sizes, 
weights, and give anticipated average results 
Use the coupon to order your copy. General 
American Transportation Corp., Process Equip 
Div... New York 17, N. Y. 


Porous Media Handbook 
For Sanitary Engineers 


222. A really helpful 56-page booklet just 
published by the Carborundum Company tells 
the complete stury of the use of porous media 
in the fields of water and sewage treatment 
The major portions are devoted te water filtra- 
tion and a lifusion for activated sl 
reatment Stenseas show the many installa- 
tion methods used, and full data is provided 
for the designing engineer General data and 
specification sections cemplete this valuable 
reference bulletin. Get Form $118 by checking 
oupon or write The Carborundum Co., Re 
fractories Div., Perth Amboy, N. T 


Efficient Blowers for 
Activated Sludge Plants 


232. Many advantages of Koots-Conners 
ville positive displacement rotary blowers are 
described in Bulletin 22-23-B-13, which also 
provides characteristic curves for operation 
with constant speed, multi-speed and variable 
speed motors and details of several types of 
blowers. (Get this helpful bulletin by checking 
the coupon Roots-Connersville Blower Corp., 
Connersville, Ind 


Vacuum Filters Feature 
Easy, Non-Clog Operation 

241 Get full data on vacuum filte 1 
louble layers of continuous coil springs that 
nsure continuous, non-clog operaiton. Coils are 
sutomatically cleaned at each revolution. Kom 


line-Sandersor ngineering Corp., Peapack, 
N 1 


Book Tells How to 
Control! Root Stoppages 


249 Details on te preven use of copper 
sulfate to contr ind fungous growths in 
sewers are containe a in a brand-new book pub 
lished by Phelps Dodge Refining Co. 40 Wal! 
St., New York 5, N. \ 


WATER WORKS 


cemplete Sanitation and 
Process Equipment Bulletin 

A complete illustrated bulletin gives 
detailed information on all Rex" sanitation 
and process equipment 36 pages of engineer 
ing data, process descriptions, conversion fac 
tors. Get Bulletin 51-83 by checking the cou- 
3 Chain Belt Co., Box 2022, Milwaukee 1, 

is 


Efficient Coagulation 
With Ferri-Floc 


@. Advantages claimed for Ferri-lloc as 
a coagulant include wide pH range, quick floc 
formation, manganese removal, control of cer 
tain tastes and odors, plus other aids in high 
quality water production. Check coupon for 
eomplete Ferri-Floc data. Tennessee Corp. 
Grant Blidg., Atlanta. Ga 


SEWAGE TREATMENT 
pLants Modernize with 


HOMESTEAD 
Se Seal... Lubricated 


PLUG VALVES 


a> THEY'RE SELF-SEALING. 


THEY AUTOMATICALLY 
ADJUST FOR WEAR. 


HAVE 100% LUBRICANT 
SEAL AROUND PORTS. 


THEY GIVE POSITIVE SHUT- 


@ USE LESS LUBRICANT. 


HOMESTEAD “SELF-SEALD” LUBRICATED PLUG VALVES controlling OFF AND REMAIN DROP- 
raw, recirculated and digested sludge at !5 Ibs. bs. working 


TIGH 
pressure to heaters, digesters, and drying beds in a Sewage OUT for CemrnEy TER 
Treatment Plant periods of time. 


Homestead's exclusive Self-Sealing feature combines the positive 
sealing action of the tapered plug with the free turning action of a 
cylindrical plug type valve. And because they are Self-Seald—auto- 
matically adjust for wear as wear occurs—they assure extra long, leakless 
service . . . more operations between lubrications . . . require less 
maintenance and materially lower plant operating costs. 

More than 10 years of gruelling service in almost every type of industry 
has proved them to be the lowest-cost-per-year means of fluid control 
within their service range 

We make them in semi-steel or cast steel; 100% port area or Venturi 
type; sizes 14’ to 14” for 200 Ibs. oil-water-gas working pressures; in 
Straight-Way or Three-Way types for Wrench or Worm and Gear 
operation, with High or Low Head Extensions, and Hand Wheels or 
Floor Stands. 


Self-Sealing or one-piece plugs optional in Straight-Way type; 3-Way 
type has one-piece plug only. Complete data and prices on request. 


How the Amazing "SELF-SEALD” Principle Works 


Homestead's patented ‘‘Self-Seald” princi 
ple is, we believe, the simplest and most 
effective sealing principle yet developed for 
lubricated plug valves 

In addition to a full lubricant seal around 
the ports, and around the top and bottom of 
the valve, the wedge-action of the plug under 
line pressure causes the finely-finisked sur 
faces of the plug to press outward against the 
sealing surfaces of the body 

This self-sealing action keeps the plug sur- 
. faces in contact with the bore of the body 

Write today for VALVE The plug automatically adjusts itself for wear, 
REFERENCE BOOK No. 39-5 thus assuring extra long life and maximum 


leakless service 





MANUFACTURING COMPANY 
“‘Serving Since 1892’’ 


P. O. BOX 40 CORAOPOLIS, PA. 
Get full details of this month's products... mail your Readers’ Service card today. 





40 To order these helpful booklets check the coupon on page 32. 


The Turbidimeter 
Without Standards 
51 The Hellige 1t 89 I 


for accurate measure nt ater tu rs ar 
sulfate determ 
suspended 
standards 
netrument 
principle 
Catalog # 

877 Stew 
checking 


Design Data on 


Floatiess Liquid 


Level Controls 
Painting Water Tanks 


For Longer Protection 
52. Hi t t 


sideratior 


Methods of 
Turbidity Color and 


Hardness Removal 98. Chlorinat 
56 M i th | ' aut 
equipn 
flow sh 
olor 
and 6 
type 
tion t 
Write 
Stamt 


On 


Usetul Data on 
Butterfly Valves 
100 Complet 


How Engineers and Contractors 
Can Get This Comprehensive 
Water Control Apparatus Catalog 
14! t ] i by 


Tested Jointing Materials 
102. “Hydrutite”’ 


sealing 
r ata OOF 
velo t 


y 4 


Above is i 

ment sho 

ators. Modern city admin 
Strations everywhere are 
invited to write for the 
FACTS ABO FLEX 
IBLES 


SEWER-ROD 
EQUIPMENT CO. 


9059 VENICE BOULEVARD, LOS ANGELES 34, CALIF. 
(BRANCHES IN PRINCIPAL CITIES) 


LARGEST MAN 


Chemical Flocculating Equipment 


Chlorinator Control 


1 line of Rockwell Butter 
alves is contained in several bulletins pub 

onstruction details and 
are illustrated. Write 


ns on the ful 
the company 


ontrol teatur 
Rockwell Co., 


96 Page Book Helps Solve 
Water Problems 


ghtiine mixers, con 71 pHi and Chlorine Control. A discussion 
ling ch of ®H control and description of comparators, 
rimete and similar devices. A 96 page 
booklet. W. A. Taylor & Co., 7304 York Road 

Baltimore 4, Md 


Propeloflo Meters 
Check Water Usage 
104 W 
electrode | 


tems, in 
fittings, 
typical in 
al service 
of Charles 
Mile Rd 
your copy 


Pressure Pipe That 
Retains Capacity 


106. Several bulletins describing the con 
struction of pre r pe, list of installations 
Carrying capacit ests, making service conne: 
tions under pressure; and detail descriptions of 
several installat Lock Joint Pipe Co., Box 
69, East Ora ‘ J 


Discussion of Ranney Method 
For Municioal Water Production 


116. <A very interesting study of municipal 
ndustrial water supply problems and a 
n of Ranney Collectors for 
e tound in a 20-page 
. published b Ranney Method \ater 
ptions and tables of Supp l 30x 277, Columbus 9%, Ohio 
onstructior methods »sts, 
ther t s are sidered 
vet . y 
liot Street, Fairfield . 
Engineering Data on 
Diatomite Filters 
139 et complete lat ol " parkler 
ie liatomite slurry feed filter for 
s fror fx. Co., 
full in- 
es and 
eration 


MEXICO CITY 
Moderuizes With 
FLEXIBLES! 


a 


Fr Dlaces 


Largest Order 


FOR SEWER-CLEANING EQUIPMENT 
In History / 


he progressive new present administration of Mexico 
City was appointed by the President of Mexico on it’s 
pledge to remedy past negligence. One of its first steps 
Was to order more than $297,000 worth of Flexible 
Sewer-Cleaning equipment to clean and maintain its 
more than 9,000 miles of sewer, some of which is over 
300 years old. Twenty-five freight cars were required to 
ship the 170 Flexible Bucket Machines, cables, rods, 
buckets, etc. in this —‘the world’s largest order of its 
Kind.” Flexible equipment was selected after careful 
and scientific investigation and thorough demonstration! 


URER OF PIPE CLEANING TOOLS AND EQUIPMENT 


Need more facts about advertised products? Mail your Readers’ Service cord now 
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ALOXITE underdrains 


tremendously 
iter Consumprt 


4 
11i¢ 


Credit is due Mr. H.R. Cheek — City Manager: Mr. 1.1. Fish —Dir 
De pt.: Greeley and Hansen—Engineers (Chicago, Ul); and Roberts biltey / ‘ ‘Baw 1 56 bo 


rT sklet 
Contractors (Darhy. Pa A j : , , f filtration 


order, 


Cc RBORUNDUM rctrie a : | wm Co 
& Perth Ambe J 
Registered Tr 


ade Mark 
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Makes Underground Pipe Pipe Detector Determines Pipe-Laying Instruction Booklet 
Installations Easy Exact Location and Depth Is Easy to Read 


15 One-man operated ydraulic pipe 
pusher pushes pipe through ground under 


120. Determination of the exact location 149 
devt | iet w 
streets, sidewalks, lawns and other obstacles 


nd pth o iried pipes, vaives, service cables 
and other metal sybjects can save costly dig- 
° ' ‘ i ¢ ad ; 
Pays for itself in man yurs saved on first ging and unnecessary damage. Your work can 
few jobs For complete facts ask r Form 


7 4 be speeded when you use the Detectron 

£-213, Greenlee Tool Co., Rockford, Ill Just letector, which feat simple operation, 
heck the coupor ng to avoid stat interference, ecor 
nstruction and a tetime 

How Accurate Boring Speeds full data from Detectron Co., 

tivd., No Hollywood, Calif 


upon 


tter 
a I 


Underground Pipe Installations Inserting Valves 


135. Interesting charts st aati Without Shutdown 
acy for ‘ How to Design 162. Do 


ng costs, speed and a r 
2%" to 14% t and 
are it f a 
by Hydrauger Cory 681 
Francisco 5, Ca pecif 


pperating t tions are a 


you have the latest data on 
equipment for inserting control valves where 

Chemical Feed Systems shutdown is impractical? Mueller catalogs H-20 
179. I: 12-page | published by and H-602 give all details on inserting valves 

Pr tioneers . Z f; s which enter and equipment, using hand-operated or power- 

ito the desigr a chet | feed system are operated machines. Get these catalogs today b 

liscussed, ; he typ f systems used de- checking the coupon Mueller Co., Decatur, Il 

scribed in detail he include dry feed, both 

volumetric and gravimetric and solution feed of 

a decaaes tn sitive dianlacement PGND What You Should Know Abeut 


136. More thorough sand washing with the types. Feeder controls are considered in de Meter Setting and Testing Equipment 
elimination of mud balls and cracking with re tail end n No. KP-9080 by 


sultant longer filter runs are claimed for the hecking coupon roportioneers, Inc., Provi- 166. Complete details on all equipment and 
Palmer Filter Bed Agitator, described in bulle lence 1, R. I proper methods for meter testing and installa- 
tins issued by the Palmer Filter Equipment Co, tion aN included in an excellent book pub- 
P. O. Box 1655, Erie. Pa w r Li ment lished by Ford Meter Box Co., Wabash, Ind 
ater Lines Under Pavements All waterworks men concerned with setting and 
Easily Installed testing of water meters should have a copy of 

Helpful Data on y this book. Write for Catalog No. 50 


6-page 


How Your Filter Washing 
Can Be Improved 


Mechanical Joints 247. With a Trojan pipe pusher and 
puller no resetting of grip is required, so the 
138. Get Circular 49 from M & H Valve work goes twice as fast Two models, for All About 
& Fittings Co. f mportant information and pipe up to 2” dia. Get full details by check- ° 
installation dimensions of M & H AWWA ng the coupon. Trojan Mfg. Co, 114 Race Centrifugal Pumps 
Mechanical Joint Valves and Hydrants beat St., Troy, Ohio 258 Where pumping performance counts 
ures in on * ease of installation, construction you want to check your specifications carefully 
economy on life se ipon or write . . Investigate the features of Fairbanks-Morse 
M & H Valve & Fittings Co, Anniston, Ala Attractive Bulletin Features centrifugals. Use coupon or write to Fair- 
Large Elevated Tanks banks, Morse & Co., Dept. PW, Chicago 5, Ill 
Pollution-Proof Outdoor 252. In a 24-page booklet. “Horton Ele- Ref Book 
ra : vated Steel ar of Large Capacity,” Chi- eference Book on 
Drinking Fountain cago [ridge on Co., Chicago 4, Ill te Lubricated P! Val 
An outda , f scribes the advantages of using large elevated ubricate ug Yaives 
designed that contar ation y ‘ steel tanks to provide gravity pressure in 273. Lubricated plug valves, including 
tions or back siphonage ssible i municipal water systems. Detailed information stick-proof lever sealed valves fer easy opera- 
described in a 4-page lle 3 S n radial-cone tanks of 500,000 to 3,000.000-g¢al tion and positive mechanical seal are fully 
' apacity and Horton-spheroidal tanks of 1,000,- described in reference books issued by Home 
3 0 gal included in this really stead Valve Mfg. Co., Box 550, Corapolis, Pa 
ulletin. Check coupon for your copy. Check the coupon for your copy. 


The Key to Modern 
Refuse Incineration 





Nichols engineers can help you open a new avenue 
of civic progress and service in the essential field of 
refuse disposal for your community. 

The Nichols Monohearth Refuse Incinerator plant 
can be centrally located, without adversely affecting 
surrounding property values. It is economical to 
operate; compact; designed for long, faithful service. 
Among the progressive municipalities now installing 
Nichols incineration equipment are Miami, Florida, 
Town of Harrison, N. Y. and Montreal, Canada, 
(2 Plants.) 


NICHOLS ENGINEERING & RESEARCH CORP. 


70 PINE STREET, NEW YORK 5, N. Y. 


1637 North Illinois St., Indianapolis, Ind. - 40S. Los Robles Ave., Pasadena 1, Calif. 
1477 Sherbrooke St. W., Montreal 25, Canada 


Nichols Monohearth Incinerators 


It's a fact... our handy Reeders’ Service card is the way to get new catalogs. 


Write for further information 
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Get these 7 ALL-NEW FEATURES with RCA UHF 2-Way Radio 


















2. Wel ibe 
areas. Less noise, less 
absorption of signal. 


| 3. High-efficiency power supply. 


Optional operation on as 
many as four frequencies. 


Built-in metering sockets to 
speed service. 


6-inch antenna to simplify 
installation. 


“Split” drawer design for 
easy maintenance. 


2-WAY RADIO 


opens up traffic-free channels 


PERMITS “UNCROWDED OPERATION” 


IF you've been putting off 2-way radio actual field use in five important systems 
if you're now operating on an ove The new RCA UHF equipment ts ready 
loaded frequen V here’ gC 2-Way now to help you solve youl problem of 
radio equipment which utilizes many new channel overloading. 
the 
uncongested channels in FOR NEW FREEDOM in radio operations 
Frequency Band, 450-470 megacycle check RCA Ultra High Frequency 2-way radia, 
MAIL COUPON NOW. 
NOISE-FREE RECEPTION 
With RCA 2-way radio, 
most man-made and 1 poration of America 
noise, ¢ ut ignition inte! ice and a ‘omraunications Equipment Nept. 133U 
sure tc py] performance 1n evere noise rea nlding »-1, Camden, N. J 


ada: RCA Victor Company Limited Montre 
PROVED IN ACTUAL FIELD USE —e — 
lease send me information of RCA Ultra High 


The UHF equipment, engineeredt he Frequency (450-470 mec) 2-way radio 
RCA standards, ha ed its merit 


pre ; 
NAME wiiealatals PIPL 


COMPANY, 


RADIO CORPORATION of AMERICA Avon 


COMMUNICATIONS EQUIPMENT CAMOEN. N. J. City 


STATE 
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e Engineering Data 
Eu ee On Gravity Filter Design 
170. The t 


Pressure Reducing Regulator 
Has High Inlet-to-Outlet Ratio 
172. Get 


sure re 


Modern Convenience for 
Lead Melting and Soldering 
196. | 





e coupon, 


Indicating, Recording and 
Totalizing Meter 


Tne $ 218. | 


Rate of Flow 
Controller 


Helpful Data 
On Pipe Tools 


ACCURATELY CONTROLS RATE OF 
Complete Booklet on 
FLOW OVER LONG RANGES! Pipe Line Equipment 


246 quipment 
Of the most advanced, proven design, Simplex Type S$ 
controllers meet all requirements of modern filter 
plants! Look at these unmatched advantages: 


@ Compact design, low weight 
@ Small overall dimensions Handy Catalog Covers 
@ Ball bearing mounted valve shaft All Pipe Repairs 
@ Hydrostatically balanced, patented guillotine valves die Am 
@ Horizontal or vertical installation 
@ Simple direct action design . | Fe ong race 
@ Venturi tube type of differential pressure producer \vailal g the : 
@ Quick starting from open position Sectors to Consider ia 
@ Response to slightest differential pressure Elevated Tank Selection 
@ Extreme accuracy of control over long ranges tails on th gyrA 

nh ing capa y 
other tactors to 
i f elevated tanks 
Hip . Va = " te storage is discussions of 
\ Meter Co Y be pland tladelr J . i toundations are 


e Pittsburgh-Des 
land Pittsburgh, 


g j im LEX ys 
Every Type of Pipe Line 
302 Flexible Pipe Cleaning Co., operat 
nw with specialived equ nt and trained 


t remove scale, rust and 
pes tor every type of ser- 


SIMPLEX VALVE & METER CO. sg i ete Pe Cette Co 


Calif. or check the coupon 


For bulletin 
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HOW FORWARD-LOOKING COMPANIES 


MOTOROLA 2-WAY RADIO 


cuts “down time” and ‘‘deadheading”’ 
—makes each day's operations more profitable 
with maximum use of equipment 


Progressive companies are using Motorola 2-way 
radio to get greater day-by-day returns from their 
investment inequipment. Instant Motorola com- 
munications co-ordinates operations, reduces lost 
time, helps meet construction deadlines. . . re- 
duces “‘deadheading.’’ Costly breakdowns are Construction foreman, operating base station console, 
reporied in seconds. Improved efficiency of every maintains instant supervision, keeps progress report up to 
piece of equipment pays for Motorola installa- date, co-ordinates activities between crews. 
tions over and over again. 
Kight exclusive Motorola features guarantee 
precision selectivity, time-tested durability, ob- 
solescence-free design. Permakay, Motorola’s 
permanent selectivity wave filter, eliminates 15 
nuisance tuning adjustments forever. Get all the 
facts about this rugged, reliable communications 
tool. Write to Dept. 2286-PW today! 


2-way Radio | 


otorola 


Communications & ectrentes, Inc. nobile station. It's ruggedly built to take jolts and shocks 


A SUBSIDIARY OF MOTOROLA f rough roads... obsolescence-proof circuits stay up to date 


Uni-Channel Sensicon Dispatcher serves as a fixed or 


tor ears to come. 
900 N. Kilbourn Ave., Chicago 51, lilinois « Rogers Majestic Electronics Ltd, Toronto, Canada 4 


Need more facts about advertised products? yr Readers’ Service card now 
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= Easy Operation Featured for ditching and backfilling operations quickly, ef- 


P ficiently and at low cost. Full information on 
This Heavy-Duty Tractor this equipment will be sent by Shawnee Mfg 


STREET LIGHTING 1 hee Cheb hentes Oho ee 


horsepower, is designed with nine “easy op- 

erating” features which contribute greater out- “ s 48 
Investigate ““honotubes”’ put on the job Application photographs, dia- Encyclopedia on 

grams and sketches as well as complete specifi- 


. : if 
For Modern Street Lighting ems ase taledel ta a stteciee tide Bulldozers 


For a copy write The Oliver Corp., 400 W 97. Every size and style of ulldozer 
76. Monotube street lightir oles are of Madison St., Chicago 6, | r use the cou made by Caterpillar Tractor Co., Peoria 8, Ii 
fered in dern design for u with either pon is shown in a 36-page booklet, Form 30461 
os — scent . —— mina hs on _ Cutaway views showing details, important com- 
ree i nignway ut apt ations or t 2 C bl re t- 
Pag 207 ie, rep : Blades For Al ponents of hydraulic and cable controls, a 
— niorma 2 « the ractive and -g s . | Types tachments such as brush, root and rock rakes, 
ye ee ay ~s Of Equipment treedozers and stumpers are also included. Get 
anton Yi ' eck h ) , . thi in i ic b c 
60. Get information now on lomg-wearing is interesting publication by checking the 
blades for graders, scrapers, bulldozers, snow coupon 
. plows and scoops; snow plow noses and run- 2 
Mercury Vapor Lights ners; scarifier teeth and numerous other prod- Booklet Helps Design of 
Need Efficient Transformers ucts for road machinery. Check coupon or Custom-Engineered Steel Buildings 


write to Paper-Calmenson & Co., St Paul 8, 
225. To get all the benefits of mercury Minn 110. Custom-engineered Butler steel build- 
vapor lamp illumination, efficient transformers ings are available in every size. type and de- 
are required. Complete data on Jefferson Tran- What You Should Know About sign to meet your —— needs. In a helpful 
formers for all outdoor and indoor installation- : 32-page booklet you will find details on several 
is offered in 16-page illustrated Bulletin §21-' Air-Placed Concrete basic designs and an unlimited variety of door, 
by, Jefferson Electric Co., Bellwood, Ill, Parts 67. For a detailed explanation of the prin- window and interior treatments; answers to your 
cular attention is given to street lighting ay ol f “senned” or “sir winced” concrete ant questions on construction and erection; and 
plications. Get a copy now hy checking the i , «gi Pew, 750 and 1250 many illustrations of typical uses. Use the 
upon hor ; opy of Form coupon or write t» Butler Mfg. Co., Kansas 
r , I ment Equipment Co., 1011 City, Mo. 
W. 24th St, K Cit . Mo. Check the 
é oupon today 
Helptul Booklet on Carryable 
Check Your Power Needs Centrifugal Pumps 


CONSTRUCTION EQUIPMENT Without Delay 129. A booklet prepared to give practical 


, information that will guide you in choosing the 
68 International Harvester Company has 


AND MATERIALS vailabie a folder describing its line of diesel fered" Nr the NNomelte Corp, Both gasoline and 


“age and power units for all your power electric models are discussed, and requirements 
. Is en 180 hp — a copy - oe color yutlined for many applications. Just check the 

Bs E fu ooklet, write to Internationa arvester ’ ue 
What's Your Digging Problem? vupon for your copy. The Homelite Corp., 


Co., 180 N. Miehigan Ave., Chicago 1, Ill., and 2128 Riverdale Ave., Port Chester, N. 
Repair Work? Trenches? Footings? ask for Form A-156-NN, or use the handy : : 


yupon and we will forward your request : : 

35. At today's prices, hand digging means Drill Concrete With 
the job will be costly. You can dig through as- Inexpensive Ditcher Your Ordinary Electric Drill 
phalt and macadam, work fast and efficiently 
even in cramped areas with the tractor mounted Handles Heavy Digging 295 Substantial cost-per-hole savings are 
Sherman Power Digger From one position laimed for Tilden Rotary Drills which pene 
you can reach to dig 10 feet behind tractor 91. The Shawnee Scout Ditcher, a new trate 2” to 4” per minute Available in sizes 
140° arc and to depth of 8 feet. For full details heavier moc for extensive digging has been ° wo 6 i an be resharpened Full 
check the coupor herman Products, Inc., Rova added to Shawnee line of ditchers and om ilden Tool Co., 209 Los Molinos, 
Oak, Mich lozers / models are designed to handle t mente, Calif. Just check the coupos 


PALMER 
FILTER BED AGITATORS 


TECHNICAL ADVANTAGES 





For Fast ; Requires an average of 40% less wash water 
Economical . 2—Completely eliminates mud balls 
* ‘ 3—Eliminates cracking or shrinking of the beds 
f Ric-wiL ' 
Installation Spectty lated ’ 4-Produces “new” filter media after short 
and Longer Prefabricated Insu period of normal operation 
Service Life fy Piping Systems 5—-Turns out purer, better tasting water 


nie I }—Low installation cost 
? 





Low operating cost 


More water through the filters 
"ast Economical Installation — Ric-wil. systems are prefabricated 


Less “time out” washing filters 
ander ideal factory conditions leaving a minimum of work to be 


don in the field. Ric-wil enginecring service provides complete PA LM ia ie 
technical data and detailed working drawings — assuring rapid 


and accurate installation 


Longer Service Life — Ric-wil systems are factory prefabricated on 
precision machines — all operations are carefully controlled elim 
.; ene is 2 2 Ai. 
inating chances for faulty workmarship to cause servi-e failure FAR SUPERIOR to Sand or Quartz Media, as it 
Doubles length of Filter runs, nearly halves 
Whether your problem involves underground or overhead piping wash water needs; with less coating, caking, or 
— extreme temperatures or corrosive products — if proven in balling 


sulated piping systems are required ... it will pay you to call in Filters are in service more as wash water cycle 
your Ric-wil representative as early as possible in your planning. shorter. Better removal of bacteria, taste, odor 
Increased Filter output, better effluent. Ideal for 
industrial acid and Alkaline solutions. Ask any 
user 


Rre-wrl 
Neha lll datnttlnintal PALMER FILTER EQUIPMENT CO. 
INSULATED PIPING THE RIC-WIL COMPANY + BARBERTON, OHIO 822 E. 8th St. + Erie, Pa. 
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OUR 
CITY 
GARBAGE 
, COLLECTIONS 


etl 





Heil 10-cu. yd. Colecto-Pok 
compresses 20 yds. of garbage 

into 10 yds Heil Colecto-Pak's low loading 
height makes it easy for your 
crews to handle refuse and gar- 
bage without exertion or spilling. 


E’S the fast, easy, better way to assure the best possible 
age collection service for your city. The Heil Colecto- 


Pak is totally enclosed to eliminate ugly sights and smells. 





It’s watertight to prevent unsanitary dripping of liquified 
wastes. The hydraulically operated packer plate compresses 
the load to eliminate waste space ... bigger loads mean 


fewer trips to the dump. Finger-tip operating controls, 


Cut-away view shows bucket 





either in the cab or at the side of the body, make loading, dumping and packer plate in 
open position. As the bucket re- 


turns, the packer plate com- 
presses the load 


packing and discharge simple and easy for inexperienced 
labor. Quick, clean final discharge of the well-packed load 
is assured by the famous Heil Twin-Arm Hoist that raises 
the tapered, easy-to-dump body toa 45° angle in 12 seconds. 

Whether you need just one or a whole fleet of garbage 


collection units, be sure to investigate the Heil Colecto- 


With the bucket ready to receive 
another load, the packer plate 


‘ ° j isi | d it . Material is 
of time and money-saving features. cauhndh dante tite im uae 


Pak before you buy. Write today for a complete description 











. 








THE HEIL co. 


Dept. 4493, 3044 West Montana Street - Milwaukee 1, Wisconsin 


Factories: Milwaukee, Wis.—Hillside, N. J. sie é) ye 


Be : r 
Sales Offices: New York, Hillside, Washington, D.C., Z 8 Ny EE 
Atlanta, Cleveland, Milwaukee, Detroit, Chicago, J on An 
Kansas City, Denver, Dallas, Los Angeles, Seattle; : of . 
Rio de Janeiro, Brazil. HEILINER SCRAPER TRACTOR DRAWN SCRAPERS CONVERSION HOIST CONTRACTOR'S BODY 


It's a fact ...our handy Readers’ Service card is the way to get new catalogs. 
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Details om Motor Grader What You Should Know About Speed Concrete Removal 

Construction and Use Chemical Weed Control And Make Better Patches 
312 J a ‘ ne atalog, profusely u 132 Jr ivenie 44-pa k 202 be 

lustrated ; { photographs of un J Dolge XB t ters t 

usually fine qua : Gahon lron Works and 

Mfg. ‘ 

tails on the 

f their M . B. Dols 

sive 28-paxe catalog, N s availabl t tport, Cons ( Pete Shes 

‘ t < arp 


Self-Propelled Sidewalk Paver 
The Leeder Thet Diss e Lays Up to 10 Ft. per Minute 
Like a Power Shovel 


317 TRAFFIC SIGNS to 


New Reflectorized Sign Faces 
Refurbish Old Traffic Signs 


292. Get complete details on new “EZ 
On” tafh signs faces ready for immediate 
siupmenuts. Ketlectorized faces cost only a frac- Get Full Data On 
tio @s much as new signs and are easily at A regat Spreaders 
e hie to existing trafhe signs Use the cou ggregate P 


yday Grace Sign & Mig. Co 231 A te 
Mo . 


WEED CONTROL 


Better Mowing and 


How Reflective Sheeting 
Improves Traffic Signs 
157 : telite tis D 


Brush Removal 


Choosing Trucks 
30 For Municipal Service 
‘ services, trucks 
re needec iat are hig n eMeciency and eco 
3 nom Se to investigate the White 3000, 
engin c or g erturmance Full de 
tai on White er Power trucks from the 
STREETS AND HIGHWAYS hite Motor Company, Cleveland 1, Obi 
Chemical Weed Killers Do You Have Complete Use Hot Patch Material 
Are Fast and Effective Black Top Equipment Data? On All Maintenance Jobs 
17 , > - 4) Ir 6-page catalog AA a th the Barber-Greene Mixall you 
‘ . ak aneeninnl maintenance is covere t at material wherever and when 
' tor ali maintenance jobs Send 
tin that gives full informa 
portable unit that 
bituminous patch ma 
eed. Write Barber 
ise the coupor 





FOR TURBIDITY MEASUREMENTS, 
SULFATE DETERMINATIONS, AND 


Write For SPECIAL APPLICATIONS 


32 Page Modern in design and oper- 
Catalog ating principle, the Hellige Tur- 
bidimeter does not require 
standard suspensions or long 
»® cumbersome tubes. Accurate 
: readings can be made rapidly 
m ontrols i i 
se Dh mee eS Listed by oe without technical 
High and Low Level Cutofts 9. 
High and Low Level Alarms Underwriters Precise determinations are 
Multi-level Signals ; performed in the ranges of zero 
aoies Geumek pene Laboratories to 150 p.p.m. SiOz and zero to 
100 p.p.m. SO«. Higher values 
are determined by diluting the 


CHARLES F. WARRICK CO. specimen 


v le Rd 
a ye Send for Catalog No. 











FLOATLESS 


LIQUID LEVEL CONTROLS 
ELECTRODE TYPE 


Thousands use our Readers’ Service card to keep up to date...do you? 
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Beat the Smell out of G 


: a 


1 Wwe 


--- FROM ORGANIC WASTE! 


Yes, take all smell out of garbage and other organic waste with this amazing new chemical discovery 


that kills odors at the source! Quel does not camouflage odors by covering them with another odor 


Quel neutralizes odor! In addition to its remarkable odor-removing properties, Quel kills maggots 


quickly, destroys germs and repels disease-breeding flies! The product also repels rats from garbage 
Quel is harmless to humans and domestic animals! 


Put new Quel to work on your garbage trucks and sanitation vehicles! Do as many municipalities 


are doing—institute the use of Quel as standard procedure on all sanitation vehicles. Quel makes 


garbage collection pleasante 


says DOM _— —_ 
ry MANAGER BERKL 
Cl 


| 
Weve used oe 
tation De 
and can 
thing the 
completely 
end helpe 
easier an 
be without 


. easier more efficient. It reduces the collection process to a 


routine handling operation, and improves working condi 
tions for department personne! 

Because Quel is a highly concentrated product, it provides 
economical, low-cost protection. Saturation is not neces 
sary. Just a small amount of Quel does a thorough job of 
deodorizing. Take a big stride forward in the science of 
sanitation! Write today for complete information 


Industry Used! Industry Approved! 


The amazing story of Quel began in industry! Extensively 
used on a large scale, Quel has successfully controlled and 
eliminated odors rerulting from decomposition and accumu 
lation of food waste in canning cnd rendering plants all 
over the count.y. Quel is a proved odor-contro!l product— 
guaranteed to take the smell out of garbage! 


Quel is Available in Pints, Quarts, Gallon and Five-Gallon Containers 


Write For Complete Information And Prices 


W. B. Farrell, Inc. 


1960 OPDYKE ROAD e@ PONTIAC, MICHIGAN 


vour Readers’ Service card today 
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Helpful Manual on 
Bodies and Hoists 



















Faster Compaction 
On Street Repairs 







regional zoning and 





Write Barco Mfg. Co., 500 No. Hough St., 







\ntonio 2, Texas 





Wall Design 


160 Embankment stabilization wit Armco 













Patching and Maintenance 
With Bitumuls 


283. Proper maintenance f paved sur 
faces is the subject of an informative 24-page 
booklet “Bitumuls for Maintenance” published 
by American Bitumuls & Asphalt Co, 200 
Bush St., San Francisco 4, Calif Profusely 
illustrated and well-written, tlis text gives 
r 





Latest Data on 
Rubber Roads 
29%. A_ report 



















To order these helpful booklets check the coupon on page 32. 


How te Get Better 
Concrete Construction 


report on the use 305. Sweeping costs can be cut with the 

of increasing the Mobil-Sweeper whic! features sate highway 
and reducing the speeds up to 55 mph, carries 2 2/3 cu. yd. dirt 
structures, while re hopper, sweeps swath up to 10’ wide with full 
time, is presented in floating rooms Hills and deep gutters are 


of Master Builders 


101 The tleil Body Hioist Manual 198. A comprehensive 
is a handy ¢ ib woklet esigned to turnisb of “Pozzolith” as a 
all information needed for selection the strength and jura 
rect body and hoist nit for your needs Body permealility of yr 
and | st features ayload dist t h t fucing sts at the 
Capacities ar f erating and mauintenat page Bulletin LH 
instruction are a few the Clevelar 
this comprehensive manual (hech mitractor sho t 
write The He ( Milwaukee Check on 


How Aerial Surveys 
Fill All Map Needs 


235. A clear explanation of the technique 
production is given 


photos step-by-step to 


108 Holes and = «st hes it throug! 
pavement present diflicu rea tor mpaction { aerial topograp 
of backhl Learn how to do the job quickly, in “Air Speeds Your 
easily and cheaply by using the self-contained, photograplis trace aer 
ortable Barco Rammer Full data on this the final maps for highway 
Ce ost will be nd r Bulletin 621 


planning, traffic studies, 


lrainage and watershed projects, tax maps and 4 ¢ f : * wowes sweeper | Glendale 
Barrington, Ill r check the coupon many other types of Use the cou to 5 : _ 
et this excellent booklet for public eels ann 
anning officials. Jack Ammann, Photogram- * 
Menual on Retaining metric Engineers, 829 St. Mary’s St., San 


nitormation on concrete 


found in a new bul 145 
Universal Concrete Pipe : 
lumbus, Ohio Cheech 


Bin-Type Ketaining Walls is discussed in a 16 Design Data on 
page illustrated booklet ollered by Arme Diain Universal Concrete Cribbing 
age and Metal Products, Inc., Middletown 
Ohio Included are case histories which show 274. Complete 
embankments along highways, lakes, streams ribbing — for emban 
and city streets Technical data covers selec bridge abutments highway 
tion of design and units required for various ther structures will 
sections, curves and wiles Lise the handy letin is 1 by the 
coupon Co 297 Iligh St., 
upon tor tree copy 


covering all develop 


ments to date on the use of 
road surfacing of asphalt 
issued by the Natural Rubber Bureau, 1631 K 
St., N. W., Washington 6, D. C 


highways has been 335. For 


iydraul roll-over control, 
step-by-step descriptions of patching and other of this 52-page booklet which includes new reversible trip-blade plows, Vee plows and all 
surface maintenance operations Check the data on research and full reports on test roade accessories, check the upon today Frink 
coupon now to order your copy in many states. Use the handy coupon Sno Plows, I Clayton, N 





How the Mobil-Sweeper 
Can Improve Street Sweeping 





no obstacle Write to The Conveyor Co., 3260 
lauson Ave., Los Angeles 58, Calif. or use 
i complete details on this machine 


ngineer 





and 
5 elpful lata cour 









Easier Street Sweeping With 
Wilshire Municipal Sweepers 
306. A _ handy art in 


prehensive 20-page builetin enables you tuo check 
sur street sweeping costs against the man 

~ oa hour savings of all Wilshire power sweeper 

Neec . " ] 

Needs Striking models Other helpful information shows all 
etails on sweepers for large and small com- 

nu ist h 


ties (,et this l 


le 


location, city and rat 
ite 


illetin by 


SNOW AND ICE 
CONTROL 


Uniform Salt Spreading 
retaining walls, Seves Materia! 


underpasses and 


The wide, thin pattern provided by 
Tarco “Scotchman” spreaders avoids salt waste, 
saves time and labor. Get Folder BL for full 
details on this spreader and table of material 
application rates. Use coupon or write Tarrant 
Mie Co., Dept. PW, Saratoga Springs. N. Y 


eck 


Snow Plows for Every 
Street and Highway Need 


natural rubber in 
details on the full line of Frink 
ing the new taper-type re- 
7 7 


" Sno-Plows, in 
C. Get your copy versible plow wit t 















OK CHAMPION 
POWER SEWER CLEANERS 


Mounted on perfectly 







balanced 4 
Uheel Chassis for greater satety 
No litting over manhole, or pulling 






away during operation. Sate tandem 


towing 





1// Control: at Working End—keeps 


operator outot passing traffic, allows 








full vision of work 


Ku 









It-in Gear Reduction Rauo— 
cot powertor bucket 


uton ‘ ef lutch—in 




















ids damage to ules 







Pnein ur ofr 


\ water cooled—tor longer lite 

























NEW Pole Suspended Guide Wheel— 
@ special OK Champion feature 
lowers easily—keeps men out of 
manhole Fits any mode! OK Chom- 
pion Power Sewer Cleaner 


Write for latest OK Champion Circular 
CHAMPION CORPORATION + 4752 Sheffield Ave. » Hammond, Ind. 





Need more facts about advertised products? Mail your Readers’ Service card now. 






















WHAT clearances (headroom) should 
you specify for tine type grapples or 
buckets? 
Do you make proper allowance for the 
refuse that hangs below the bottom of the 
bucket? 
Bulletin 2350 answers these questions with complete 
information and illustrations. Also included is a typical 
bucket and tine type grapple specification for your 
guidance. 
SEND FOR BULLETIN 2350 TODAY 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
2124 Farmers Bank Bldg . Pittsburgh 22, Pa 
Offices in principal cities 


BLAW-KNOX 









INCINERATOR 


BUCKETS 


DVANTAGES 
OF 


oe® ae 0 


x 














cy 
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SULPHUR hv 
SULPHUR-DIOXIDE is effec- 
tively used for dechlorination 


J . in water treatment and to re- 
Ferri-Floc is a partially hydra- move objectionable odors re- 





ted ferric sulphate. It is a 


stable, free flowing, granular Vo Coagulation 
salt. It can be fed with few awer wide fa 


. . COPPER SULPHATE will control 
modifications through any 
ranges,color,tur- about 90% of the microorgan- 


we bidity and man- isms normally encountered in 

Being partially hydrated, it is ' water treatment plants more 
‘ : anese removal. 

mildly hygroscopic, thus per- g e ° economically than any other 


mitting easy handling as well 2) Rapid floc for- chemical. 


as long storage periods in atcha li Mm lil: rapid 
closed hoppers. settling. 


maining after purification. 


standard dry feed equipment. 


Coagulation of surface or well waters. 1 © Increased filter 


Aids taste and odor control. Effective in 
lime soda-ash softening. Adaptable to 
treatment of nearly all industrial water 


or wastes. No Quality offiu- 
ent low in iron 


Coagulation over wide PH range. Efficient and aluminym. 
operation regardless of rapid variations : 

of raw sewage. Effective for conditioning 5) Excellent 
the sludge prior to vacuum filtration or 

drying on sand beds. taste and odor 


Pteli tia) Fi : Let us send you free 


TENNESSEE CORPORATION literature onthe above 


products. Send card or 
617-29 Grant Building, Atlanta, Georgia 


letter to Tennessee Cor- 
poration, 617-629 Grant 
Building, Atlanta, Georgia 


runs. 


MLLittii mai 


Now’s the time to mail this month’s Readers’ Service card 





H Essential Facts 


for a city with a Water Problem 





..and a Budget Problem, too! 


' 
|. Costs Far Less to Install! 
A Ranney Water Collector will add millions of gallons to 
vour daily water supply— at a fraction of the cost of con- 
ventional systems! 





) 
—. Less Iexpensive to ¢ Iperate! 





A Ranney Water Collector is far less expensive to operate 
uses fewer pumps, fewer — less power, 
ally requires no treatment 


and usu- 
acilities 


4. Maintenance Requirements Practically Nil! 





\ Ranney Water Collector requires little or no maintenance 
Phe rate of flow through the Ranney Collector's apertures 
eliminates clogging and silting. No filter plant maintenance 


° ' 
l. More Water per L nit! 
A single Ranney Water Collector has produced more clear, 
cool water than ten conventional vertical wells 





». Far Longer Life Cuts Depreciation Costs! 





The longer life of a Ranney Water Collector lowers financ- 
ing and depreciation rates appreciably 


©. Ask These Satisfied Users 

Ranney Water Collectors are currently rendering excellent 
service to scores of large water 
users such as 
E.. I. duPont de Nemours and Co., Ine 
American Cyanamid Co., Wallingford 

Conn 

City of Manitowoc, Manitowoc, Wis 
Bowe Water Corporation, Boise, Idaho 
Granite City Steel Co., Granite City, I 








in inexpensive Ranney survey u ill determine how the Ranney 
Method can work for you 


If you need water, write us for complete information on how 
a Ranney Water Collector will solve your problem. 


Ranney Method 
Water Supplies, Inc. 


HYDROLOGISTS AND WATER SUPPLY CONTRACTORS 


Executive and Engineering Offices 


B-9, P. O. Box 277, Columbus 9, Ohio 


Dept 
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Milorganite Sales Are a Good Investment 
An average reduction in 
1951 reported bx ne 
eatment lant. Su p 


BOD of 94 
Milwaukee 
nded 


ial reduction 


percent 
Wisc 


removal 


, Sewage 
solids was also 
Th 

64,422 tons 
the sale of this 


which 


93 percent 
produce d and 
The 


pay for its 


sold during the year 


rganite returns trom 


processing represents 
about 60 percent of the cost of disposal plant oper- 
ation. The 45 mgd plant addition begun in 1949, was 
placed in 1952. 


! 
pliant 


operation early in giving a total 


capacity of 200 med. 


BOD Removals by Intermittent Sand Filters 


Resul! ot Florida of 
sand filters are re- 
‘rly “Sanitary Engineering Prog- 
University. These 
amount of BOD removed at 
of sand within the bed and confirm the 
The 
study is 7.4 feet 


studies at the University of 


the performance of intermittent 
porte d In the quart 
published by the recent 
s show the various 
high 
effici 
filter 


and IS 


ney at which sand filters sand 


operate 
selected for this square 
filled to a depth of 30 inches with a 
size of 0.31 mm 
coefficient of 3.26. Sampling troughs 
placed through the bed at 4”, 6”, 12”, 18”, 


] ] 
1eVveis 


sand 


having an effective and a uni- 


lormity were 
and 24” 
The filter was loaded at a rate of 150,000 gal- 
lons per acre per day, applied in two equal doses at 
9:00 a.m 

The 
tained on samples taken only f1 
fluent and effluent 


Beginning May Ist, « 


and 3:00 p.m. 
Chart 1 were 


om the 9:00 a.m 


average results shown in 


samples of the 9-00 


ym posite 





BOD 
Applied 


t Gin Gout BOD Removed oat Sand Saath. 
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@ Chart 1 above, Chart 2 below, removals. 








ANOTHER BONDACTOR APPLICATION 
SE OP 
i ' Lees % 
| | as : 
. # ra 


— 





‘% 





_— won’t > with the 
ride up 4|° 5 BONDACTOR! 


» weight of the snow on the mold < ee Duke Power Con pany engi 


carried by the Heel Adjusting " | neers found that air placement 
: ; of ce was the only way 
hains (Fig. A), creates a_ constant 7 
palling damage ona 


town, North 
riding up. This 1s a patented feature rolin . Model 1250-8 


ind only in the Frink, because it 1s the was ‘ ‘ t efficient machine 


flown pressure which prevents the nose 


only snow plow which uses drive bars ; 

1 bond to old 
(Fig. B) pivoted at both the plow and we, freezing 
the truck in connection with the Heel 


Adjusting Chains instead of shoes at the repair job 


ba k of the nose plow ‘ } ee 


Vvimmins pools, 


These Heel Adjusting Chains can easily 


t the cutting edge to fit any road 


ter it le s cost. 
awhine for your 
ce by merely hooking them into a 


r or lower link. This can be done 3 Bondactor Models Available 
man on any but the heaviest Model 750. « aaa 
{ vit ( CIM cor 
Model 1250-S. < 
() rat th 105 ¢ IM con 
Model 1250-L. Capa 


q); 


le Type One-Way T ype V Type 
e Frink Roto-Broom are inter 


ame truck attachment 


Plow write for ( 
PW539 


pa 


‘Hamm | Write today for complete AIR 
Wivheeaee P | , PLACEMENT 
JINGOPLIOWS | details EQUIPMENT 
FRINK SNO-PLOWS, INC., CLAYTON, NEW YORK COMPANY 
DAVENPORT-BESLER CORP., DAVENPORT, IOWA State intended use and a cn k 
FRINK SNO-PLOWS of CANADA, LTD., TORONTO, ONT. materials to be gunned. 


Missouri 
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GRUENDLER Equipment 
MEANS BETTER LIVING 
THROUGH BETTER SANITATION 


SHREDDER 


for sewage  treat- 
ment plants, in com- 
with the 


usual bar 


bination 
screen, 
means uniform re- 
duction for all mat 
ter, consequently 


easy disposal 


AXIAL GRINDER 


for preparing waste, 
rubbish, leaves and 
small limbs, both be- 
fore and after com- 
posting 


GARBAGE SHREDDER 


Unsurpassed for any type 
of disposal through 
sewage system, incinera- 
tion, composting and di- 


gesting methods 


PORTABLE 
COMPOST 
GRINDERS 


for parks, estates, 


gardens, etc. Avail- 


able in various sizes 


WRITE FOR FULL DETAILS! 


GRUENDLER 


CRUSHER & PULVERIZER COMPANY 


2915 N. MARKET ST., ST. LOUIS 6, MO. 
ESTABLISHED 1885 





Get full details of this month's products 
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a.m. and 3:00 p.m. loadings were taken of the influent 
at the 4”, 6”, 12” and 30” levels. These were in addi- 
tion to the 9:00 a.m. samples 
were as shown in Chart 2. 


The average results 


Red Stop Signs Urged 


There is a growing conviction on the part of high- 
way safety experts to favor red stop signs over the 
present yellow color in an effort to cut down motor 
vehicle accidents. This is the word from Harry E. 
Neal, chairman of the traffic committee of the Ameri- 
can Association of State Highway Officials 

The changeover would by no means be an inno- 
vation in traffic control. South Dakota was the first 
state to adopt over-all red stop signs at arterial 
and boulevard intersections. 

California has been using a familiar red octagon 
on its stop signs for many years—sometimes with 
the additional warning of a flashing red light in the 
center of the octagon. Ilinois is one of several states 
planning to switch to a red stop panel, according to 
Neal—The Highway Magazine 


Road Research in Great Britain 


The report of the Road Research Laboratory. of 
Britain’s Department of Scientific and Industrial Re- 
search has been released covering 1952 work. Some 
of the highlights are given below, but a variety of 
subjects not mentioned here are covered. Copies of 
the entire report are available from British Informa- 
tion Services, 30 Rockefeller Plaza, N. Y., for $1.15. 

Pedestrian Crossings—There was a decrease dur- 
ing 1952 of pedestrian casualties on the roads. The 
casualties decreased by 5373, or 9 per cent as com- 
pared with the figures for 1951. Deaths decreased by 
335 (14 per cent) during the year. This improvement 
followed the change in pedestrian crossing regula- 
tions in October 1951 when pedestrian crossings were 
zebra-striped. 

Soil Boring Machine—The Laboratory has devel- 
oped a mechanical auger for investigating subsoil 
conditions particularly where stony or gravelly strata 
are encountered. The machine has successfully bored 
holes up to 2 ft. in diameter to a depth of 16 ft. in a 
wide range of soils and has aroused considerable in- 
terest both at home and abroad because of its appli- 
cation in many branches of civil engineering 
The Road Research Laboratory has 
been using a new computing machine to study the 
efficiency of traffic signals and the best setting of the 
light-changing mechanisms to reduce delay under 
various traffic conditions. The machine has been de- 
veloped at the Laboratory and it uses a tape punched 
in accordance with the actual traffic flow observed at 
a junction. The computer the total delay 
caused to traffic using the junction under varying 
settings of the traffic signal changes 

This new method of studying traffic behavior at 
signals is quicker and cheaper than direct observation 
and gives more reliable results than theoretical meth- 


Traffic Signals 


records 


ods 

Snow Fences—A low-speed wind tunnel is being 
used to study the separate effects of the size of slats 
and the inclination of the slats to the wind, using 
model snow fences, in order to determine the best 
type of fences for forming drifts away from the road. 
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220 Cities can't be: wrong! 


REX FRONT CLEANED. 
BAR SCREENS. ARE BEST 


& 


because 


Yes, 220 cities with over 300 installations 
offer proof of the leadership of Rex Front 
Cleaned Bar Screens. For over 20 years Rex 
Screens have been satisfying customers 
throughout the United States and in many 
foreign cities. Here are some of the outstand- 
ing proven features of Rex Screens that make 
them leaders in their field. 


@ Streamlined Construction—vunobstructed flow to 
rack-guarded chain— streamlined sprockets 


Rigidly Fastened Bar Rack —bars accurately spaced 
—no obstructing cross members. 


Solid Plate Rake with machined teeth for positive 
cleaning of bar rack and greater capacity 
Positive Rake Wiping — quiet—adjustable— prevents 


screenings carry-over to downstream side 


Rex Z-Metal Chain and attachments—corrosion and 
wear resisting. 


Split Head Sprockets—easily removable. 
Efficient Drive Unit — fully enclosed— shear pin pro- 


tection against overload. 


Fully Enclosed Screen—rugged design—neat appear- 
ance— easy removal of screenings. 


% Low Cost — original operating — maintenance. 


Your Rex District Sales Engineer can give you 
the details on all of the advantages of Rex 
Front Cleaned Bar Screens. Call him today, or 
if you prefer, write to Chain Belt Company, 
4722 W. Greenfield Avenue, Milwaukee 1, 
Wisconsin. 


Chain Te mde COMPANY OF MILWAUKEE 


Atlanta + Baltimore * Birmingham + Boston « Buffalo * Chicago « Cincinnati *« Cleveland + Dallas 
Denver * Detroit * El Paso * Houston « Indianapolis * Jacksonville * Kansas City * Los Angeles « Louisville 
Midland, Texas * Milwaukee * Minneapolis * New York * Philadelphia + Pittsburgh « Portland, Ore. 


Springfield, Mass. * St. Louis * Salt Lake City * San Francisco + Seattle + Tulsa * Worcester 


Distributors located in principal cities in the United States and throughout the world 
EXPORT OFFICES: 4800 W. Mitchell St., Milwaukee and 19 Rector Street, New York City 














YOU NEED the most efficient, most dependable kind of trucks for today's 
schedules... today’s costs of doing business... today’s work conditions. 

That's why you see so many Whites in excavating, road-repair and 
maintenance service and dump operations, 

Tailored to the exact needs of your work, Whites have the power and 
the rugged reliability to get more work done... in dess time... at lower 
cost than any other truck you can buy. 

Find out how Whites save money in your service. See yvour White 
Representative 

This WHITE Model 3022464 is in road 


repair and maintenance service THE WHITE MOTOR COMPANY ~« Cleveland I, Ohio 


for Maricopa County, Arizona 


For more than 50 years the greatest name in trucks 








Check these White advantages... 


WIDE RANGE of models to meet every hauling SINGLE drive axle units with single or double 
operation reduction or two-speed axles. 


wheelbase, wide tread front axle and short turn 


SINGLE or double channel frame. 


TRANSMISSIONS—various transmissions and 
NEW WEIGHT distribution permits larger loads with- auxiliary transmissions to meet local opercting 
in legal limits... extra payload ... more work done. conditions. 


ing radius 


\ 

OUTSTANDING maneuverability because of short ¥ TANDEM drive units with double reduction cxles. 
\ 
\ 
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See 

General 

American 
for | 


CREATIVE | 
FILTER 
ENGINEERING 





Designed 
to do. 
your job 
best! 


66 Conkey Sludge Filters now 
installed in one plant of 
Chicago Sanitary District 


The West-Southwest 
Chicago Sanitary District is the largest sewage 
treatment plant in the world. Here, the huge 
volume of industrial and residential waste from 


Treatment Works of the 


the heavily populated metropolitan area has pre- 
sented sewage engineers with an unparalleled 
ehallenge. Progressively, the Chicago Sanitary 
District has met that challenge. Starting twenty 
yearsagowithinstallations of continuous vacuum 
District 
engineers have developed the most exacting speci- 


filters for activated sludge, Sanitary 
fications and rigid requirements for filter designs 
. culminating in the installa- 
tion of 66 Conkey Rotary Drum Vacuum Filters for 


and performance .. 


this largest single installation in the sewage field. 


Other General 
American Equipment: 
Purbo-Mixers, Evaporators, es 

Dewaterers, Dryers, 
Towers, Tanks, 
Pressure Vessels 


OFFICES IN ALL PRINCIPAL CITIES 


Now's the 


PROCESS EQUIPMENT 


| this month 


These Conkey units incorporate: 


Polystyrene plastic cloth backing drain- 


age plates for long cloth life and low 
maintenance. 


Flotating cake discharge scraper. 
Protective coatings for filter components. 


—and other superior design and construction 
features. 


For equivalent Conkey design and fabrication 


or your filter installation, write General Amer- 


ican. Ask for bulletin No. 100 or for a consultation 
with one of our engineers. 


Process Equipment Division 
GENERAL AMERICAN 


Transportation Corporation 
Sales Office: 380 Madison Ave., N. Y. 17, N. Y. 
General Offices: 1355. La Salle St., Chicago 90,11. 


In Canada: Canadian Locomotive Co., Ltd., Kingston, Ont. 
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seat Another BUTLER construction feature 
_ en for better steel buildings 


pee anneal 
aseen 





BOLTED CONSTRUCTION 


Extra 
against wind 


protection 
rain 
and snow is pro 
vided by steel 
backed Neoprene 


rubber washers. 


STRAIGHT SIDEWALLS 
... More space per $ 
Get the complete BUTLER story — 


mail the coupon 


Locks sheets to 


Typhoons and earthquakes have 
proved the superior protection given 
to building contents by Butler con- 
struction! Galvanized bolts lock spe- 
cially-corrugated Butler galvanized or 
aluminum sheets to rigid steel frame- 
work. Sheet laps are bolted together 


Only BUTLER gives you 


® Clear span, rigid frame construction 


® Deep-drawn corrugated sheets, galvanized or 
aluminum 


®@ Bolted construction 
®@ Die-formed one-piece roof ridge 
®@ Weather-sealed windows and base 

























































































This combination 
essing plant 


rigid steel frame 


for extra rigidity and weather-tight- 
ness. Precision-punched and dimen- 
sioned bolt holes assure fast, easy, low- 
cost field erection— and also assure 100 
percent re-use of materials for build- 
ing expansion or removal to a new 
location. 


ALL these advantages: 


® Die-formed curved eave sheets 


® Sidewall sheets mitred for weathertight fit with 
eave sheets 


® Weathertight stationary ventilators 
®@ Easily insulated 


® Complete adaptability to your door 
requirements 


and window 
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rigid frame Butler building is used as an insulation proc 
Butler single span rigid frame buildings are available in 


widths to 70 feet; combination or multiple units in practically any desired 


width; 


KANSAS CITY, MO 
Birmingham, Ala Richmond, Colif. 


Galesburg! if 


Minneapolis "Minn 


OlL EQUIPMENT 
FARM EQUIPMENT 


STEEL BUILDINGS 
CLEANERS EQUIPMENT 


TODAY. SPECIAL PRODUCTS 


Cees | 


with heights and lengths to meet the widest range of requirements. 
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For prompt reply, address office nearest you: 
BUTLER MANUFACTURING COMPANY 


7321 East 13th St, Kansas City 26, Missouri 
921-A Sixth Ave., S.E., Minneapolis 14, Minnesota 
Dept. 21A, Richmond, California 


Send name of my nearest Butler deeler 
[ ] Send information about Butler Stee! Buildings for use as 


Nome 
FIRM 
Address 


City 








FOUR OF THESE WORTHINGTON MIXFLO 
PUMPS, cach with a capacity of 83 million 
vallons per day, move sewage through 
various Stages Of its treatment at Boston's 
Nut Island Plant. The pumps are designed 
to Operate at variable speeds through the 
use of the magnetic drive which in con- 
nection with Worthington float control 


will maintain a pump-well level of not 





more than 3 inches above or below nor- 





mal—even though pumping rates vary 





between 35 and 300 mgd 








3 ts PRESENTLY USING SEWAGE GAS AS FUEL, 
these Worthington dual fuel engines are 
designed to operate on either gas or oil 
They will maintain load in the event of 
a sudden emergency loss of gas supply 
by automatically switching to oil. Two 
of these 215-hp units drive the sewage 
aeration blowers at Boston’s new sewage 


treatment plant at Nut Island 


Thousands use our Readers’ Service card to keep up to date...do you? 
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DUAL FUEL ENGINES AUTOMATICALLY MAINTAIN LOAD in the event of a sudden emergency loss of gas 


sul ply. These two 820-hp dual fuel engines and one S30 hp spark ignition gas engine 


Machinery generators Two 215-hp dual fuel engines in the foreground drive px 


drive three Electric 


fisplacement blowers 


Worthington equipment at Nut Island Plant 


helps Boston reclaim Quincy Bay beaches 


Mixflo pumps have maximum capacity of more than 300 mgd of sewage 


The new $10,000,000 Nut Island Plant at 


Quincy, Mass., 1s now treating 95 mgd of raw 


sewage which was previously pumped directly 
into Quincy Bay 

Four large Worthington Mixflo pumps, with 
Electric Machinery motor and magnetic drive, 
each with a capacity of 83 mgd, give this modern 
sewave treatment plant a reserve potential to 
meet any future demands 

Ihree large Worthington dual fuel engines 
drive the Electric Machinery generators which 
power the entire plant. Two smaller Worthington 


WATER WORKS SEWAGE ENGINES VERTICAL TURBINE 
Pumps PUMPS PUMPS 


dual fuel engines drive the blowers for aeration 
of the sewage 

In addition to its larger pumps and engines 
shown here, Worthington also supplies commi- 
nutors, smaller sewage pumps, sludge removal 
pumps, and vertical turbine pumps for the water 
and sewave field 

Write us fora list of Worthington installations 
in your area, and complete information on how 
Worthington equipment can solve your sewerage 
problem. Worthington ¢ orporation, Public 
Works Division, Section W.3.1, Harrison, N. J 
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WORTHINGTON - 
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Public Works Equipment 


All Major Public Works Equipment Under One Responsibility 


Get full details of this month's produ 
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Ava’s D318 provides steady power to deliver 200 gallons of water per 
minute. The engine is rated at 113 intermittent HP, 90 continuous HP. 


"...Saves our city $200 a month!” 


Rose of Hin, Water Superintendent and Street 
Commissioner of Ava, Mo., installed a Cat* D318 
Diesel Engine to power the city’s water supply pump. 


back in 1947, 


It's been working steadily ever since. 

Has Caterpillar power paid off for Ava? Let 
Vr. Hill tell you in his own words: “Our electricity 
here comes high. | believe this engine has saved 
enough from city water revenues not only to pay for 
itself, but to render a profit of $200 a month ove: 
electric motors. Our D318 has never fallen down on 
the job... repairs were only $2.25 in the first 8,110 
hours of operation.” 

Caterpillar Diesel Engines all use economical 
No. 2 furnace oil without fouling. and prov ide the 


uniform speed so important in pumping. They re 


sturdily built—built to last with an absolute mini- 
mum of down time. They range in 12 sizes up to 
900 HP and electric sets to 315 KW. Ask your 
Caterpillar Dealer to prove to you how the right 


engine can save money on your job. 


CATERPILLAR, Peoria. Hlinois. 


CATERPILLAR’ 


“Both Cat and Caterpiliar are registered trademarks = ® 











O determine the extent of the 


industrial waste problem as _ it 
affects sewage treatment by cities, 
the Editors of PUBLIC WORKS 


recently asked a number of cities 
the following three questions 


Is the disposal or treatment of liquid 
industrial 
City? About how many industrial 
plants in your City produce wastes that 
About how 
many of these may be required to pre- 


wastes a problem in your 


require treatment? 


treat their waste before discharge into 
City sewers? 

The first group of questionnaires 
returned totalled 618, with 462 cities 
replying to one or more of the above 
questions. Difficulties with industrial 
vastes were reported by 100 cities in 
30 states, with nearly 500 industrial 
plants producing wastes that ought 


to be pretre ited before discharge 
into city sewerage systems. No in- 
asked in 


formation wa respect to 


the character of the wastes or the 
type of pretreatment that might bi 
needed 

t should be remembered that the 


replies listed here represent the 
opinions of the local engineer and 
may not agree with industry, state, 
regional or Federal opinions 
Replies are continuing to come 
in and probably some six hundred 


additional will be received. It is 


felt that the data presented here by 


these cities highlight the problem of 
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industrial wastes and 


one method of attacking it 
ing engineers and 
sanitary engineering equipment can 
be of great help in providing serv- 
ices and equipment fo 
problem, supplementing the efforts 


I st 


ments, the 
1 


t, ‘ 


Public 


Oi aSSOC1IaALIONS 


A 


Health 


and regional stream pollution con 


Data on the Industrial 
Waste Problems of Cities 


may indicate 
Consult 
manufacturers of 


} 
SOiVINE 


ate sanitary engineering depart- 
Service 


we see lit, 












problem is to abate this pollution, 
and it does not matter greatly by 
Whom it is done 
In the table 


ented information on 


herewith are pre- 
those cities 
which have reported the necessity 
for pretreatment, or have otherwise 
ndicated that they have a problem 
Separately are listed 


vhich report that, at this time, no 


those cities 


immediate problem in respect. to 


uch industrial wastes exist 





Table 1—-Cities Reporting Industrial Waste Problems 


Alabama 
Mobile 

California 
Barstow 
Burbank 
Chico 
Corona 
Inglewood 
Modesto 
Oceanside 
Pomona 
Shafter 
Visalia 

Connecticut 
Derby 
Norwich 


Number of Number 


Waste Requiring 
Pro- Pre- 
ducers treatment 
10 10 
1 1 
300 85 
5or6é All 
1 1 
20 5 
20 10 
25 5 
10 All 
32 All 
4 1 
12 7 
6 All 


Florida 
Dania 3 3 
Winter Garden 4 a 
iMlinois 
Aurora 
Woodstock 3 1 
Indiana 
Anderson 6 All 
Columbus 5 2 
Crawfordsville 1 1 
Kokomo 6 All 
New Castle 3 1 
lowa 
Cedar Rapids 1 
Dubuque 1 ?? 
Keokuk 1 
Sibley 1 ?? 
Storm Lake 4 None 
Kansas 
lola 2 1 


More tabular data on next page 
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Table 1 (Cont.)—Cities Reporting Industrial Waste Problems 


Kansas City 25 25 
Marysville 2 2 
Maine 
Augusta 
Massachusetts 
Ayer 
Ipswich 
Peabody 
Michigan 
Big Rapids 
Fremont 
Jackson 
Lansing 
Niles 
Zeeland 
Minnesota 
Albert Lea 
Fairmont 
International 
Owatonna 
Wells 
Winona 
Missouri 
Dexter 
Joplin 
Kennett 
Montana 
Glendive 
Sidney 
New Jersey 
Bridgeton 
New York 
Falconer 
Ithaca 
Sidney 
North Carolina 
Albemarle 
Concord 
Laurinburg 
Mooresville 
Raleigh 
Roxboro 
Ohio 
Bedford 


Delaware 


Fostoria 4or5 
Hamilton 10 
Ironton a 
Lancaster 
Lorain 
Norwalk 
Orrville 
Ravenna 
St. Marys 
Oklahoma 
Sulphur 


Bewe we — Ww 


Oregon 
Coos Bay 
Newberg 
Pennsylvania 
Altoona 
Bradford 
Coatesville 
Corry 
Philadelphia 
Pottstown 
Quakertown 
Williamsport 
Rhode Island 
Woonsocket 
South Carolina 
Greenwood 
Orangeburg 
Tennessee 
Elizabethton 
Texas 
Yoakum 
Vermont 
Barre 
Virginia 
Hopewell 


Washington 
Yakima 


Wisconsin 
Baraboo 
Eau Claire 
Fort Atkinson 
Marinette 
Ripon 





Cities Reporting ‘‘No Problem” 


Alabama Sheffield 
Opelika, 5 plants, no problem. Ari- 


none, 


zona—-Mesa, no problem. Arkansas 
Batesville and Hope, no problem, 
Fayetteville 3 plants, no problem 
California—No problem: Antioch, 
Arcadia, Benicia Blythe, Bur- 
lingame, Coronado, Escondido, Gar- 
dena, Hanford, Los Banos, Los 
Gatos, Merced, Mountain View, 
Nevada City, Red Bluff, South Gate, 
South San Francisco, Susanville and 
Whittier. No problem: Azusa, 20 
plants; Davis 3 or 4 plants; La 
Habra 1 plant 
Martinez 2 
problem; and Yuba 2 plants. Mon- 


Manteca 3 plants; 


plants; Salinas some 


rovia, data unavailable. 


Colorado—Colorado Springs and 
Montrose, data 

Ansonia, one 
plant, not discharging; Bristol, some 
problems. No Darien, 
Farmington, New London, and 
Windsor. Newark 4 
plants, no Wilmington 
experiences with new 
treatment plant. Florida—No prob- 
lems: Dade City, Gainesville, Green 
Cove Hollywood, North 
Bay Village, Pompano Beach, South 
Miami, Vero Beach and Winter Park. 
West Palm Beach reports an indus- 


Delta no problems; 
lacking. Connecticut 
problem: 


Delaware 
problem; 
awalting 


Springs, 


trial waste problem but no pretreat- 
Cordele, 
Manchester and Jessup, no prob- 
lems. Idaho—Coeur D’Alene, Oro- 


fino and Weiser, no problem. 


ment required. Georgia 
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Illinois—No problems: Belleville, 
Champaign, Des Plaines, Downers 
Grove, East Moline, Evanston, Flora, 
Galena, Glencoe, Lake Forest, Low- 
point, Oak Park, Pekin, Riverside, 
Urbana, Western Springs, Wilmette 
and Winnetka. Some problem and 
one plant in Anna; one plant, no pre- 
treatment problem in Canton; two 
plants, no pretreatment required in 
Joliet; one plant and no pretreat- 
ment problem in Oglesby and the 
same in Paris; Maywood, data not 
available. Indiana—No problem: 
Highland and Huntingburg. Iowa— 
No problems: Centerville, Clarinda, 
Clinton, Fort Madison and Grinnell. 
Clear Lake, three small industries 
no pretreatment problem; Fort 
Dodge, data not available. 

Kansas—No_ problem: Abilene, 
Augusta, Clay Center, Holton, Hum- 
boldt, Manhattan, Marion, Newton, 
Pittsburg and Pratt. Concordia, 3 
plants but no problems; McPherson 
three plants, no problems; Winfield 
two plants, no problems 

Kentucky—No_ problem: Dan- 
ville, Dayton, Ft. Thomas, Nicholas- 
ville, Owensboro and _ Versailles. 
Louisiana: Alexandria, no problem. 
Maine: No problem and no plants 
requiring pretreatment in: Auburn, 
Belfast, Berwick, Bridgton, Bruns- 
wick, Chelsea, Farmington, Houlton, 
Islesboro, Madison, Milbridge, Old 
Town, Oxford, Portland, Stoning- 
ton, Waldoboro and Waterville 

Maryland: No problem: Frederick 
and Greenbelt. Massachusetts: No 
problem: Andover, Brockton, Brook- 
line, Danvers, Foxboro, Holden, 
Hudson, Lexington, Lynn, Middle- 
boro, Natick, Newton, Saugus, Shir- 
ley, Stoneham, Waltham and Wake- 
field. Michigan: No problem: Berk- 
ley, Bessemer, Buchanan, Cheboy- 
gan, Durand, Hazel Park, Manistee, 
Mason, Midland, Petoskey, Pontiac 
(6 industries, no trouble so far), 
Rogers City, South Haven, Traverse 
City and Vassar. St. Joseph has a 
problem which is now under study. 
Zeeland has three plants, one of 
which has been asked to provide 
pretreatment. 

Minnesota: Caledonia (some prob- 
lem); no problem: Canby, Colum- 
bia Heights, Crookston, Hopkins, 
Minneapolis, Roches‘er, St. Peter, 
Sleepy Eye and Springfield. Miss- 
issippi: No problem: Greenwood, 
Hattiesburg, Meridian, Natchez, Ox- 
ford and Tupelo. Missouri: No prob- 
lem: Berkeley, Hannibal, Jennings, 
Mexico, Rolla, St. Joseph (but may 
be soon) and Washington. Montana: 
No problem in Laurel and Missoula. 

Nebraska: No problem: Columbus, 

(Continued on page 145) 
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Sewage Treatment Plant 


for STEEL MILL WASTES 


Reduction of phenols and treatment of 


domestic sewage in combination with other 


steel mill wastes were design problems 


OINCIDENT with the construc- 
C tion of a new open hearth plant 
and steel pipe mill by the Lone Star 
Steel Co., of Dallas, Tex., it was 
necessary to provide water filtra- 
tion and sewage treatment facilities 
The sewage treatment plant de- 
scribed here is located at Lone Star, 
Morris County, Texas. It was de- 
signed by A. J. Boynton and Com- 
pany, Consulting Engineers of Chi- 
cago and Dallas and Brown and 
Root of Houston 
tractors 


were the con- 


The sewage plant will treat wastes 
from the municipality of Lone Star 
and the sanitary and_ industrial 
wastes from the mill. Finai plant 
operations contributing wastes to 
the sewage treatment works will 
consist of blast furnace, coke ovens, 
by-products plant, cast iron found- 
ry and the newly constructed steel 
mill. 

Prior to design, it was realized 
that phenol wastes from the coke 
oven by-products. plant would 
be a substantial governing factor 
European, English, and American 


Exreats nd 
Digestior 


nm 


@ LAYOUT OF PLANT to treat a combination of wastes from open 


DANIEL M. VAIL, 


Project Engineer, A. J. Boynton & Co. 


methods and results were studied 
Biological filters produce good re- 
sults on the Continent, whereas ac- 
tivated sludge is the more common 
practice in the United States. The 
operations and records of plant- 
scale treatment of combined sani- 
tary and phenolic wastes at Gary, 
Indiana, were studied, together with 
results obtained by the Dow Chemi- 
cal Company. From this review, ac- 
tivated sludge showed the most 
promise 

Preliminary drawings covering a 
conventional activated sludge plant 
had been made when the possibili- 
ties of considerable savings from the 
use of the newer biosorption process 
became evident. As originally de- 
signed, the plant would treat the 
immediate flow of sewage from the 
steel mill and the 
future 


municipality; 
growth would require sew- 
age plant expansion. By utilization 


f the biosorption process, however, 


the initial plant might be ample for 
the future. Through cooperation of 
State Department of 
Health, the Austin sewage treatment 
plant was visited and results studied. 

Laboratory 


the Texas 


work indicated bio- 
sorption to be superior in reducing 
phenols. The rate of removal appears 
to be dependent upon whether or 
not the sludge has had _ previous 
ontact with phenol and the state of 
Adapted 
sludge with a suspended solids con- 
centration of 3,000 to 3,500 ppm re- 
duced 2 ppm phenol in 5 to 10 min- 
utes; 10 ppm in 20 to 30 minutes; 
and 50 ppm in 130 minutes or less, 


nutrition of the sludge. 


depending upon the state of nutri- 
tion of the sludge 

Following the study and labora- 
decided that both 
experimental 


tory work, it wa 
tried and methods 
should be incorporated in a single 
plant. An activated sludge plant was 
designed as the basic process, using 
present estimated sewage flows as a 
guide but with a piping and valving 


arrangement for conversion to bio- 


hearth plant and steel pipe mill plus domestic sewage. 
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Actual 


and 


sorption 
sumption 
were 


plant water con- 
sewage discharge 
measured. During daytime 
comparative periods for a_ plant 
population totaling 1,080, the water 
consumption averaged 93.75 gallons 
per minute sewage discharge 
95.8 gpm, indicating a very smal] 
Projecting 
future 
workers 


and 
amount of infiltration 
discharges to a 
2,500 


municipal 


these em- 


ployment of and a 
probable 
2 000 discharge 
was estimated at 414,200 gallons pe 
day. Adding a computed industrial 
13,250 total 
amounted to 


population of 


domestic ewage 


waste of gallons, the 
flow 
157,450 gallons per day 

As now laid out for 


sludge, the plant provides primary 


design 6 


Wage 


activated 


and final settling of 24% hours each, 
with an aeration period of about 
10 hours. These detention periods 
are more than adequate for present 
sewage treatment, but would be in- 
adequate in the foreseeable future. 
Based on biosorption, a total sludge 
conditioning period plus activation 
with sewage of 5 hours is provided. 
This is followed by 2% hours sedi- 
mentation. The biosorption figures 
show use of but one-half of the 
plant, with the remaining half re- 
tained for the future 

The plant as now laid out 


one 
Chicago 


con- 
comminutor 
in the influent channel with 
a bypass bar screen 
Parshall flume for 


‘Wage flow 


ists of a 
placed 
followed by a 
measurement of 
This flume discharges 
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into an Infilco vortex grit remover. 
Primary and final clarifiers have 
Infileco equipment and the aeration 
tanks have Colaflex diffusers. Chi- 
cago Pump Company supplied the 
sludge pumps and Roots-Conners- 
ville the blowers. Wallace and 
Tiernan chlorination equipment is 
installed. 

Using activated sludge, the sew- 
age flows through the comminutor 
and Parshall flume into the grit 
chamber. After grit removal, the 
sewage is discharged to a primary 
settling tank from which it enters 
the aeration tank. Following aera- 
tion, the treated sewage discharges 
to the final settling tank and into 
a chlorine contact tank. The chlori- 
nated effluent flows into Big Cypress 
Creek, a tributary of the Red River. 

In the biosorption process, the 
sewage will flow from the grit 
chamber to the mixing or aeration 
tank and thence to one of the clari- 
fiers. 

Considerable flexibility of opera- 
tion is provided. Following grit re- 
moval, the sewage may be dis- 
charged to either clarifier or aera- 
tion tank. Return sludge may be 
discharged at different points de- 
pending on the process or the aera- 
tion time required. Sewage may 
enter the aeration tank at any one 
of several places, providing varied 
periods of sludge conditioning or 
sludge-sewage aeration. Adjustable 
weirs are provided for the clari- 
fiers. 

Sludge may be pumped from 
either or both clarifiers to the aera- 
tion tank, with excess sludge enter- 
ing a concentration chamber. Ven- 
turi metering of the sludge is pro- 
vided. Recorders for sewage flow 
and sludge flow are located in the 
office. Immediate and continued de- 
termination of sludge return 
centage may therefore be visualized. 
From the concentration tank, sludge 
flows by gravity to the primary di- 
gestion tank. This sludge flow is 
electrically regulated. The primary 
digester is equipped with Infilco 
circulation equipment. After pri- 
mary digestion, the sludge may be 
discharged either to drying beds or 
to a small secondary digestion tank 
equipped with a floating cover. 
Supernatant liquor may be pumped 
from either or both tanks to the 
plant influent. Gas will be collected 
and used for heating the tanks, with 
gas being burned. 

has been made for pre- 
idustrial wastes, using 
ment. These wastes 

rn | to the plant either 
at the at any one of 
several px aeration tank. 


per- 


surplits 
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KEEPING 
STREETS CLEAR IN WINTER 


Snow Plowing, Snow 
Removal and Ice Control 


GEORGE M. SHEPARD, Chief Engineer, Department of Public Works, St. Paul, Minn. 


¥ order to keep traffic moving 
safely, or even at times moving 
at all, snow must be plowed prompt- 
ly from pavement and roadway 
surfaces. For a considerable mileage 
of streets it must be loaded, hauled 
away and disposed of. The formation 
of ice must be prevented or con- 
trolled. These comprise a major op- 
eration comparable in importance 
as a municipal activity to street 
cleaning and street maintenance 
The trained personnel and much of 
the equipment used in street clean- 
ing and street maintenance form 
the basis of our snow removal or- 
ganization. The truck drivers and 
machine operators know the streets 
and are familiar with difficulties 
resulting from special topographic 
or traffic conditions Sanding crews 
know the trouble spots when streets 
become icy from sleet or snow. 

The basic snow organization must 
be ready to go into action on a few 
hours notice. These crews during 
the emergency work caused by 
heavy snowfalls can be expanded 
by men and equipment from con- ; 
struction contractors or by trucks @ ATHEY force feed loader collecting and loading snow into truck for disposition. 
from truck owners. In wanes af welan Snow dump at left. Dump is used where conveniently located space exists. 
tively light snow, the regular city 
forces can handle the job with little heavy snow is about 7 or 8 ins which can be removed only with 
outside help. Budgets should be Light snows of 2 or 3 ins. do not difficulty and which must be treated 
based upon the cost of maintaining require plowing unless there are with abrasives at intersections 
the basic organization for an av- several such storms in succession grades and other critical locations 
erage snowfall yea Expenditures but they soon consolidate into ice Due to the terrain there are prob- 
required in excess of this for heavy and require prompt attention ably more streets in St. Paul with 
snowfalls should be taken care of The work to be done includes the grades than in most midwestern 
by emergency appropriations. At three principal items of snow plow- cities. Streets must be plowed to the 


present the greater portion of snow ing, snow removal and ice control full curbed or graded width which 


operations is covered by so-called Streets must be plowed as soon as varies from the 30 and 32-ft. resi- 
emergency appropriations the snow falls. In business district dential streets to the 95-ft. road 
Snowfall during the past 13 years and on some of the narrower heavy way width on University Avenue 
has varied from 19.3 to 80.4 ins., traffic streets, the accumulated snow The list of city owned equip- 
with a long term mean of 40.5 ir must be loaded, hauled away and ment given in Table 1 is available 
Although there have been a few disposed of. To avoid icy conditions for snow operations. During the past 
heavy snow storms early in Novem- the snow must be plowed as close year there has been added one 
ber, the average snow plowing and to the street surface as_ possible SnoGo, one Sicard, 2 Athey and 2 
emoval season is from Novembe1 Where the snow follows sleet or} Hough loaders to take the place of 


sth to April Ist. The ordinary there is often a frozen covering old equipment and to provide for 
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the increased volume of work. The 
straight blade plows are mounted 
on trucks, flushers and oilers. The 
“V” plows are mounted on 4-wheel 
drive trucks, on tractors or motor 
graders. City owned equipment is, 
where necessary, supplemented by 
rental equipment. Specialized equip- 
ment suitable for snow plowing o1 
removal is becoming more available 
from private Moto: 
graders, front end loaders and sim- 
ilar equipment can usually be rented 
in winter. Private trucks are hired 
throughout the snow removal sea- 
son from Civil Service lists. These 


contractors. 





@ SNO-GO plow removing and loading snow into trucks for 
completely cleared. 


hauling to dump. Business district is 


trucks are known as “Truck, owner- 
driver”; the rates are fixed for each 
truck size based upon the furnish- 
ing of truck, driver, repairs, fue} 
and oil 

All maintenance of city equip 
ment is performed under the direc- 
tion of the Superintendent of Munic- 
ipal Equipment and by the regula: 
staff of mechanics. While the plows 
remain mounted throughout the sea- 
son on flushers or oilers, they are 
trucks when the 
trucks are required for other use 
and remounted at the next snow 
storm. The under-carriage for the 
plow is placed on the truck in the 
fall. After this, for each storm about 
one-half hour is required per truck 
to mount the plow and put on the 


removed from 


chains, two men being used for each 
job. On account of variability in 
make of plow and the under car- 
riage, the plows are stowed in a 
fixed order when removed. For re- 
mounting each truck reports in cor- 
responding order so as to pick up 
its plow. Ballast is required in the 
trucks to give weight and stability 


during plowing operations. The 
principal item of maintenance of 
snow plows is the replacing of cut- 
ting edges, the frequency of re- 
placement depending on the use. We 
have found that mild steel is most 
satisfactory for this purpose. In the 
spring the plows after removal from 
trucks and other equipment, are 
cleaned, repaired and painted ready 
for the next season. 

Snow operations are under the 
direction of the Commissioner of 
Public Works, with the work under 
the immediate supervision of the 
Superintendent of Sanitation. The 





TABLE 1.—SNOW PLOWING 


AND REMOVAL EQUIPMENT 


Tractors with bulldozers 

Oil Distributors 

Oil Nurse Tanks with Plows 

Dump Trucks—3 ton 

4-Wheel Drive truck V and Wing 
Plow 

Street Flushers 

Industrial Tractors with blade 

Motor Graders 

Sicard Snowmaster 

Sno-Go aries 

Athey Loaders (2 with side loader) 

Hough Front End Loaders 

Lull Loader on Case Tractor 

Snow Plows (mostly one-way) 43 


— 
°o 


- 
“~AavVvab — WWW D 


EQUIPMENT RENTED when available 
Motor Graders 
Trucks with Plows 
Trucks 
Tractors with bulldozers 
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center of operations is the “snow 
office” located at the Municipal 
Equipment building. Close contact 
is maintained with the local U. S. 
Weather Bureau so as to receive 
current information as to oncoming 
storms and changes in the nature of 
snow storms. For snow plowing the 
city is divided into districts as here- 
inafter described. For ice control the 
city is divided roughly into eleven 
districts, each of which is under the 
direction of the regular ward fore- 
man, with the loop, a separate area 
under a district foreman. During 
snow plowing, contact with equip- 


@ SICARD SNOWMASTER mounted on Austin-Western 99 
motor grader removing and dispersing snow from highway. 


ment is maintained by telephon« 
from the operator and by ward fore- 
men 
Snow Plowing 

There are about 773 miles of im- 
proved streets in St. Paul which 
must be plowed. This mileage is di- 
vided into 280 miles of primary 
plowing routes, 24 miles of loop 
streets, and 469 miles of residential 
area plowing routes. The primary 
routes inciude 25 sections divided 
so that each section can ordinarily 
be completed by the equipment as- 
signed to it within a 12-hour shift 
The primary routes take in the im- 
portant traffic thoroughfares and 
such other streets as will give a 
plowed network of streets not ove 
one-half raile apart. Attention is 
concentrated on the early comple- 
tion of plowing of the primary 
routes, although if the storm is not 
too severe some work may be done 
during the first 12-hour shift on 
the residential routes. 

As snow plows are dispatched 
from the equipment yard each op- 
erator is furnished with a typewrit- 
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dential routes the operator is given 

a map showing streets within the 

TABLE 2.—COST OF SNOW PLOWING, SNOW REMOVAL area he is scheduled to plow, but 
he has some leeway as to the order 

AND ICE CONTROL of carrying out the work. Suitable 

equipment is assigned to take care 

f any special conditions in these 

Snow Snow Ice Grand areas. As an example, on heavy 

Plowing Removal Control Total grades a slow motor grader is more 

$39,137.40 $72,268.67 $51,135.58 $162,541.92 suitable for plowing than a truck 

24,838.03 77,105.81 87,263.21 189,207.05 mounted plow which must main- 

32,737.60 157,901.06 89,920.90 280,549.56 tain a certain speed to be effective 

89,051.49 309,866.57 144,102.75 543,020.81 For the ordinary heavy storm of 7 

167,847.10 374,257.85 206,859.22 748,964.17 or 8 ins., the residential routes gen 

erally require two operating shifts 
Following the completion of the pri- 





> —™~ 


‘sea 2D 
@ CATERPILLAR motor grader piling snow into windrow @ AUTOMOBILES parked in the snow removal area are 
preparatory to loading trucks for final disposal. towed away prior to the operation of snow removal equipment. 


ten schedule of streets to be plowed clear at about 1 in. A self-tripping mary routes, the entire time re- 
For the primary routes a pre-deter- device saves the plow from damage quired for complete plowing, allow- 
mined fixed order of plowing is re- due to obstructions. ing for rest periods, is about 48 
quired. Straight runs are used as For the larger mileage of resi- hours (Turn to page 141) 
much as possible to avoid lost time 





at turns. Each plow is manned by 
an operator and a helper. Operators 
are required to report their prog- TABLE 3.—WAGE AND EQUIPMENT RENTAL RATES 
ress by telephone at intervals. The 

installation and operation of a two- Item 1940 1946 1949 1951 1952 1953 
way short wave radio system, at Laborer . a 1.01 1.45 1.52 1.67 1.82 
least on city equipment, permitting Foreman, Utility 8234 1.09'2 1.65 2.05 2.3634 2.43% 
direct communication from operato) Power Shovel Operator 1.50 1.70 2.00 2.27 2.45 2.72 
to the central dispatching office Road Machine Operator 73 -98'4 1.42 1.64 1.79 1.94 
would facilitate operations and save Truck Driver .69'2 1.00 1.42 1.64 1.79 1.94 
the time required to make use of Truck Owner Driver—1'2- 

public or private telephones along TOW onc 1.50 1.75 2.15 2.72°227 3.12 
the routes. Plowing on the primary Truck Ovvner Driver—3-Ton. 2.30 2.30 2.65 3.42 3.57 3.82 
routes is ordinarily begun as soor Truck Owner Driver—5-Ton 3.00 3.40 2.70 3.72 3247 4.12 
as the snowfall reaches about 4 ins Equipment 

although the beginning may be de- 1%-Ton Truck as .90 1.00 1.20 1.20 1.20 
ferred at times until after periods 3-Ton Truck 90 §=1.20 1.25 1.50 1.50 1.50 
of heavy traffic movement. In the 5-Ton Truck 1.20 1.50 1.75 1.90 1.90 1.90 
central business district it is prac- Diesel Motor Grader 4.00 4.50 5.50 5.50 5.50 5.50 
tically impossible to do much plow- Power Shovel ... ... 500 7.50 10.00 10.00 7.50 7.50 
ing or snow removal until after 
10:00 P.M. The snow is plowed as 
close to the pavement or street sur- 
face as possible, plows being set te 


Equipment rates are set up for city equipment and includes maintenance 
and depreciation. 
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OF TWO FAR NORTH WATER SYSTEMS 


— work enginee! i 
Northern Canada and Alaska 
are faced with unique design and 
maintenance problems. Preventing 
the freezing of water and sewe! 
paramount in design in 
facto) 


which raises both construction and 


lines Is 
northern climates. It is a 
operating costs many times higher 
than those in 
all-weathe: 
supply systems in- 


more temperate 


regions. Two under- 
ground wate: 
stalled within the last few years in 
the Northwest Territories of Can- 
ada illustrate many design and op- 
erating problems 

Yellowknife, 
where the mean annual temperature 


is 22° F 


One system is at 


, and the top of the perma- 
frost is 10 feet or less from the sur- 
face of the ground. Annual precipi- 
tation is 10 inches, and snowfall is 
sparse. Water is pumped from a bay 
chlorinated, heated, and circulated 
through a grid system 3,500 feet 
from the pumphouse, Part of the 
water is returned to the pumphouse 
for reheating and recirculating 
Each main and house connection 
Water 


lines are of cast iron pipe, laid at 


has a return line beside it 


5 feet 6 inches minimum cover and 
to grade for drainage. Both 6-inch 
supply and 4-inch return mains 
which are side by side, are insu- 
lated with approximately 1 foot of 
compacted moss on the top and 
sides and from 0 to 2 inches under- 
neath. Extremely fine sand with 
granite outcroppings covers the area 

Meters and recording thermom- 
eters are located on discharge and 
return water lines in the pumphouse 
and thermometer wells are located 
in the mains at the manholes. The 
water is heated Novembe1 
through May installed 
in the pumphouse were two 60-hp 
80-hp tubular 


boilers, but one firebox and diffuse 


from 
Originally 
and one return 


has been reduced to give roughly 


15 hp. capacity. Under normal con- 


ditions, two *4-inch copper lines are 


used for heating the water, one in- 
jecting into the recirculation line 
and one into the intake well. Out- 


going water from the pumphouse 


is maintained at about 41° F. Dur- 


ing March. when 8&0 percent ot the 





A contribution by Stanley S. Copp, M.S., 
sanitary engineer, Department of Na- 
tional Health and Welfare of Canada, 
Edmonton, Alberta, in Public Health 
Reports, Public Health Service. 





outgoing water is recirculated, the 
temperature of the return water is 
about 40° F. On June 30, 1952, 1 
month after heating was discontin- 
ued, the discharge temperature was 
50° F., and temperature of the re- 
turn water was 46° F 

Of the 37 fire hydrants, all of the 
dry barrel type, on the grid system, 
8 froze last year. The most serious 
freezing circulation 
fails and the bottom of the hydrant 
freezes, but this 


occurs when 


happens _infre- 
quently. Caps and spindles at the 
top and at the drain opening at the 
bottom freeze often. Above-ground 
freeze-ups are thawed with blow 
torches: those below ground, by 
placing a fire pot in the manhole 
box overnight. Alcohol antifreeze is 
applied to caps, packing, and so 
forth, and hydrants are checked 
twice a week 
Five major breaks caused by frost 
action in the winter of 1952 were 
repaired without interruption — of 
service. Excavation of breaks with 
jackhammers takes about 2 weeks 
per hole because of the hardness of 
the frozen ground, Bits are dulled 
and broken at about the same 
as in breaking concrete. Pow- 
cannot be used because of the 
proximity of pipes, and holes can- 
not be backfilled until the frost is 
gone. Any interruption of service 
longer than one-half hour results 
in freeze-ups. None of the 142 serv- 
ce connections located at an ave) 
age depth of 5 feet was frozen un- 
der normal operating conditions 
About 175 miles 


Fort Smith is a system which pre- 


farther south at 


heats the water and utilizes bleed 
ers dead ends. The settlement 
nas a mean ann temperature ot 
25° F. The soil is a fine sand 
Two intakes drilled horizontally 
through 40 fee id rock inte 


apids on the § ver suppl 


water to pumps on the edge of the 
river. From there, the water is 
pumped to a treatment plant on the 
top of the bank. Alum and soda 
ash are added, and the water is 
spirally mixed upward, settled, fil- 
tered, chlorinated, and stored in a 
reservoir under the plant. The 
treated water is then heated and 
pumped through a pressure tank to 
the distribution system 

Transite pipe is used for the dis- 
tribution system, which is laid at an 
average depth of 10 feet and a mini- 
mum depth of 8 feet. Minimum 
depth for house connections was 
specified for 8 feet, but some are laid 
at only 6 feet and are frozen several! 
times during the cold weathe: 

The temperature of the river wa- 
ter varies from 32.8° to 65° F. In 
January, water leaving the plant at 
12° F. is cooled to 35° F. at the end 
of the system. On April 7, 1952, the 
f-inch main at the end of the sys- 
tem froze, disrupting two services 
The frost penetrated 14 feet at this 
point. The two intakes from. the 
river froze, and a gasoline pump 
had to be used to pump water over 
the ice to the wet well. Several 
house connections were frozen for 
a short period, two for more than a 
day 

Permafrost, which reaches nearly 
to the surface at Yellowknife, is not 
the insurmountable obstacle it was 
once considered to be. It is hoped 
that these two experiences may lead 
to less costly design which will per- 
mit other supplies to be installed 
and operating expenditures lowered 


Accidents in a Water 
Department 

Of the agencies involved in ac- 
cidents in the Detroit, Mich., Water 
Department, hand tools, materials 
and working surfaces accounted for 
more than two-thirds of the total 
In more than half of the accidents 
employees were either (1) pushing, 
pulling or striking: or (2) lifting, 
The Depart- 
ment reported 298 injuries in the 


lowering or carrying 


past fiscal year 


‘ost per injury of 





ACTIVATED SLUDGE APPLICATION 


TO 


INDUSTRIAL WASTE TREATMENT 


NLIKE domestic sewage, whict 


always consists of the same 


basic elements, 


1 
differ materially in ‘ompositior 


They seldom contain the same pro 


portions of polluting elements, no 
are they o! the same character 01 
susceptible to precisely the same 
methods of treatment. Thus disposal] 


methods for industrial waste cannot 


always be based solely on economi 


and practical considerations. They 


] 


offer other problems, also. Industrial 


plants are often located in bui 
or c ynngested districts. 
ground areas are not 
waste treatment plants 
acter of the neighbor} 
such as to require 
operations to be unde 
cause of the natun 
sludge process, many 
tations can be 
industrial “ 
treated sa 
methods is a candid: 
by activated sludge 

In this article it 
pose to list those clas 
for which activated sludge 
found to be effective 
data showing the facto: 
contribute to the props 
such wastes These d: 
hours of detention in a 
amount of air required 


tion in sedimentation 
from published des 


most of these 





industrial wastes 


EDMUND B. BESSELIEVRE, 
MASCE, Chief Sanitary Engineer, 
International Sales, The Dorr Co 
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sufficiently 
experience to 
ign Intormation 


| 
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@ SOME methods of aeration for milk 
products wastes treatment 


nay indicate that rather long aera 
These 
hould not lead to the conclusion 


that the activated sh 


tion periods are required 


idge process 
vould not be economical, for the 
yume of industrial wastes which 
equire treatment are usually rela 
tively mall in ume, and tant 
izes and areas will not be unreason- 
ably large, though detention 
periods may run » 24 to 40 hours 


reeven more 


Wastes Adaptable to Treatment 


Milk Product Wastes This clas 
includes those from milk 

tation butter and 

powdered milk plants 
tablishments which re 


and process it in any 


i activated ludge 


and milk prod 


\ 
and there Is very 
that this cl 


factorily treated 


«iS: of 
eatment previous 
the wastes into 
em, or tor complete 
eatment = for lischarge into a 
tream. N nly has the treatment 
of mill atisfactory in 
United Sti with activated 
land also 

may in 

ludge treat 

of the raw 

oxyrzen de 

Activatior 
} 


combina 





tion of high rate trickling filters and 
a step of aeration, which is shown 
in Flowsheet #2. The advantage 
of the Bio-Activation Process for 
this type of waste is that the 
trickling filter is capable of absorb- 
ing loads of high strengths or heavy 
concentrations of wastes, and even 
those which are slightly septic 
without trouble. Thus, this method 
uses the high rate _ trickling 
filter to smooth out variations in 
flow and strength, and the aeration 
step to polish the effluent and achieve 
the final BOD reduction economi 
cally. 

As milk products 
to come in slugs, it is advisable to 
provide a 


wastes are apt 


concentration tank to 
smooth out the flow over a period 
of hours for a more uniform con 
sistency and loading 

Rudolfs' 
vated sludge process for milk wastes 
in the following definite statement 
“This process can be successfully 
used for complete treatment of milk 
wastes An 


characterizes the acti- 


adequately designed 
well-operated plant of this type 1s 
not readily upset, nor is the contro! 
procedure too difficult for the per 
sonnel available at the milk plant 
This process has lower construction 
produces a_ better ef- 
fluent than the biological filtration 
The basic capacity of the aeration 


costs and 


tank is about 80 gallons per pound 
of BOD. Air requirements are ap- 
proximately 1 cubic foot per minute 
per pound of BOD per day. The 
mixed liquor has a suspended solids 
5000-6000 ppm.’ 


concentration of 


Antibiotics and 
Wastes. 


biotics 


Pharmaceutical 
The production of anti- 
penicillin, 
streptomycin, ete 


aureomycin 
produces wastes 
which though small in volume, are 
high in BOD and polluting elements 
The laboratories which have con- 
centrated on the manufacture of 
these “wonder drugs” have had to 
install complete 
As it was not 
method was best 


treatment 
known just 


plants 
what 
a period of ex- 
perimentation was necessary befor« 
definite steps could be taken. This 
period is over now, and _ several! 
of the leading antibiotic manufac- 
turers have installed full scale 
plants. Among these are the Lederl 
Laboratories’ plant at Pear] River 
N. Y.; Caleco Chemical Company’s 
plant at Willow Island, West Vir- 
ginia; and the Heyden Chemical 
Company’s plant. Experimentation 
by the first two of these has re- 
sulted in the development and in- 
stallation of full scale plants, com- 
bining activated sludge and trickling 
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@ IN THIS flowsheet, trickling filters 
and activated sludge are combined. 


filters of the high rate type. While 
the periods of detention in the two 
plants differ slightly, the layout of 
units is practically identical and is 
shown in a composite Flowsheet 
#3. In the case of the Heyden 
Company plant, activated sludge 
alone was found to be satisfactory 
on the penicillin wastes and showed 
reductions in BOD of 80% with 24 
hours aeration and 42.4% with 12 
hours areration. It was the conclu- 
sion of the Heyden engineers that 
activated sludge with short period 
aeration is the 


most economical 


treatment for penicillin wastes if 
only partial treatment is required 
x when the final effluent is to be 
discharged to a municipal sewer 01 


a large body of water 


Packing House and Slaughterhouse 
Wastes. Experimentation on this 
class of wastes has been conducted 
for a number of years. The Chicago 
Sanitary District demonstrated that 
activated sludge treatment with 9 
hours aeration and with 3.5 cubic 
feet of air per gallon in summe: 
and 4.0 to 5.0 cf in winter, would 
reduce the initial BOD from 600 
ppm to 50 ppm 

At the Kuhner Packing Company, 
Muncie, Indiana, activated sludge 
proved very satisfactory on a flow 
which varied from 200.000 to 500,000 
gallons per day. This plant employed 
pre-aeration of the raw wastes, in- 
termittent intensity of aeration in 
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the main aeration tanks, with pro- 
visions for occasional aeration ir 
the final sedimentation tank, with 
split flow or return sludge. Aeratior 
time varied from 11.2 to 21.7 hrs. 
4.5 cf of air was applied per gallon 
and 780 cf per lb. of BOD reduced 
raw waste BOD was 708 and fina! 
9.0 ppm. 

In Holland, at Zaandam, Kessene: 
brush aerators are used with 30 
hours detention in the tanks, pro- 
ducing a satisfactory effluent. 

Rudolfs‘’ shows that activated 
sludge with provision for pre-aera- 
tion and sedimentation, with aera- 
tion of 174% hours and with air of 
1.5 cubic feet per gallon of wastes. 
produced an _ overall 


98.85, of the BOD 


reduction of 


Distillery Wastes trom Beer, Whiskey 
and Alcohol Distilleries. These are 
commonly designated as “fermenta- 
tion wastes” and are usually high 
in BOD, low in suspended solids 
and high in total solids. Biological 
methods have been successfully 
recorded data 
of successful treatment by activated 
sludge is on yeast plant wastes in 
Germany". It is stated that in one 
German plant, partial treatmemt 
of yeast waste by activated sludge 
produced reductions of the oxygen- 
consuming capacity of from 27 to 
72 percent. Also, in another German 
plant, the yeast wastes, after dilu- 
tion with 3 volumes of water, were 
treated by activated sludge with 24 
hours aeration. It is also stated that 
satisfactory results on yeast factory 
wastes in Finland have been ob- 
tained by activated sludge, but no 
sustaining data are available 


used, but the only 


Cannery Wastes. Meagre data 
exists on treatment of these wastes 
alone by activated sludge. In the 
H. J. Heinz plant at Chambersburg 
Penna.,“ a process known as “Aero- 
flotation”, utilizing an  Infilco 
Aero-Cyclator was used, with a 
vacuum filter on the sludge. It is 
stated that this plant cost only 50% 
as much as a conventional biological 
plant and operated at a cost of 
$15.00 per 1000 pounds of COD 
(chemical oxygen demand) _re- 
moved. The BOD removal was stated 
to do between 85% and 90% with 
a raw BOD of 430 ppm and a fina! 
of 72 ppm on a flow of 0.55 mgd 
To assist in the process, 60 pounds 
of ammonia and 30 pounds of caustic 
soda were added daily. 

At Celina, Ohio, where the can- 
nery wastes are treated with the 
municipal sewage, the activated 
sludge process has proved effective 
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Of the total population equivalent stallation; (2) Greater control of Wastes Containing Cyanide and 
of 15,000 and 11,800 in 1952 and the process and the ease in handling, Chromium. These wastes have 
1953, respectively, the waste repre- removal and disposal of zoogleal been troublesome and in most cases, 
sented all but 5000 of the population charges that have become radioac- have been disposed of by inclusion 
factor. Chemical precipitation was tive; (3) Greater flexibility for in the municipal sewage. At the 
employed in the canning season to manipulation and modification of Tallman’s Island Plant, New York 
remove the bulk of suspended solids process; (4) Better possibilities for City, it was found that the dis- 
in the cannery wastes. The plant minimizing human exposure; and charge of 2 tons of chromic acid in 
records show a reduction in BOD (5) Greater adaptability for ex- 17 hours into a sewage flow of 18.0 
of 98.4% during the canning season perimentation on a laboratory and mgd caused a cessation of nitrifica- 
for beets, tomatoes and potatoes. Op- pilot plant scale. tion in the activated sludge plant 
erating costs were stated to be $7.30 It is stated that, with 23 hours for 10 days, but the effluent BOD 
and $9.00 respectively for the two aeration time and 1 hour sedimenta- during this period was actually 
years, per 1000 pounds of BOD re- tion, the alpha count can be re- lower than the normal operation. 
duced. Average raw BOD over 12 duced from 100,000 to 3,900 or a The effluent was turbid until nitri- 
months was 427 ppm and final 9.9 reduction of 96%. Proposed treat- fication was restored. 
ppm, with an average reduction of ment for these wastes is shown in From Holland, Kessener reports 
97. 80%,. Flowsheet #4 that at Rochdale, England, a plant 
treating an average flow of 1.6 mgd 
Radioactive Wastes. - This. prob- Beet Sugar Factory Wastes. - Rec- containing wool scouring and dye- 
ably the newest type of waste to ords of treatment of this type of ing wastes, tripe dressing wastes 
appear on the scene and one of waste in the United States do not and gas works effluents, was 
the most dangerous from its radio- indicate the use of activated sludge, equipped with his brush aerators 
active tendencies which are harm- but Southgate“ reports satisfac- Detention period in the aeration 
ful to humans, has been the subject tory results with lagooned, recircu- tank was 19 hours. 
of much experimentation at those lated flume water containing about Copper and zine plating wastes 
isolated places where the wastes 2% process wastes, with trickling can be tolerated in sewage and 
are generated. Ruchhoft™ states filters. This is taken to indicate that treated by the activated sludge 
that, in his opinion, the activated activated sludge would also be ap- process up to certain limits of con- 
sludge process seems to possess plicable, but no reported data are centration, but even with that, hold- 
certain advantages for application available, and detention and aera- ing tanks are advisable to distribute 
to the treatment of radioactive tion periods and other essential data the plating wastes over the total 
wastes because of: (1) The smaller necessary to plant design are not daily sewage flow 
size and cost of the treatment in known (Continued on page 115) 
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@ COMPOSITE flowsheet showing methods of treating high @ PROPOSED flowsheet for treating radioactive wastes with 
strength antibiotics wastes with filters and activated sludge. two stage activated sludge, using an intermediate clarifier. 
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@ METHOD of making stereoscopic examination of mosaic in photo reading and photo interpretation studies. 


HIGHWAY STUDIES 


AERIAL 


HE use of aerial photographs in 


highway studies is becoming 
standard procedure in most. state 
highway organizations. The results 
from forty-five replies to a ques- 
tionnaire sent by the writer in 1951 
to fifty state and territorial highway 
ndicated that thirty 


ix different organizations used air- 


departments 
photos in various stages of highway 
studies. Of the thirty-six, thirty- 
four used airphotos in  reconnais 
sance, and twenty-nine in prelim 
inary studies; nine highway depart 
ments indicated that they had used 
airphotos in conjunction with final 
location surveys. In most cases, the 
airphotos used were secured from 
governmental agencies, but twenty 
states indicated that they had pro 
cured from commercial aerial sur 
vey organizations special photos to 
meet their particular requirement 
and specifications. Six states re 
ported that they operated their own 
aerial photographic sections 

The results of the questionnairs 
also indicated that airphotos are a 
valuable source of preliminary in- 
formation with respect to soil-par- 
ent material surveys, drainage area 
runoff and 


constructional material surveys. By 


surveys, estimates of 


far the largest use is in determining 


FROM 


PHOTOGRAPHS 


ROBERT D. MILES, 


Research Assistant, Joint Highway 
Research Project, and Instructor in 
Highway Engineering 


Purdue University, Lafayette, Indiana 


drainage’ divide and watershed 


area estimates, as twenty-four or- 
sanizations reported that they used 
iirphotos in this phase of highway 
engineering 

The January 1951 i 
PUBLIC WORKS in an 
Aerial Survey Save 
Money” reported various ways that 


al ticle 
Time and 
had used aerial 


county enginee! 


photographs to secure basic map in- 


formation. County engineers used 
them as an aid in preliminary road 
location studies, watershed studies, 
planning of dams, tax assessment 
studies, bridge location surveys and 
flood control planning. In almost 
every case reported, it was con- 
cluded that the use of aerial photo- 
graphs to augment field surveys 
considerable time, and the 
surveys were much cheaper than if 
made entirely by 


aved 


they had been 

field methods 
Even though the above indicates 

the accepted use of airphotos in 


highway engineering studies, many 
engineers are still not familiar with 
the methods of obtaining such in- 
formation to produce comprehensive 
engineering studies. It is the pur- 
pose of this article to explain the 
methods, and to point out some of 
their applications and limitations to 
highway studies 

There are three methods of using 
aerial photographs in highway stud- 
ies. The method used most fre- 
quently by engineers is photo read- 
ing. The second method is photo 
interpretation which requires special] 
background and training. The third 
method, and one very important in 
highway studies, is photogrammetry 
which requires trained technicians 
and special plotting instruments 


Photo Reading 


Photo reading is simply the recog- 
nition of features that can be ob- 
served on airphotos. The only special] 
(other than a 


training required 


highway engineering background) 
sin the use of a stereoscope to ob- 
tain a three-dimensional view of 
stereo-pairs of ail photos Also, some 
knowledge of the characteristics of 
airphotos is desirable so that the 
reader can recognize scale limita- 


tions and the effect of relief dis- 
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placement upon scale measurements 

An airphoto records all features of 
the terrain. Stereoscopic study of 
airphotos reveals the shape of the 
land surface and the position of 
man-made features upon the land 
surface. Knowing the scale of the 
photos the photo reader can deter- 
mine the position of the various fea- 
tures from known ground positions 
This study is an essential part of 
reconnaissance and _ preliminary 
studies of alternate highway routes. 

The usual procedure is to assemble 
an uncontrolled mosaic of several 
flight strips, and to study all pos- 
sible highway locations between ter- 
minal points. The mosaic should be 
assembled from alternate prints in 
each flight line. With overlap be- 
tween adjacent pictures of sixty per- 
cent or more, it is feasible to study 
the mosaic in “stereo” by using the 
unassembled prints. The engineer- 
photo reader can readily obtain in- 
formation on land use from the 
mosaic, and relative values can be 
assigned to different areas accord- 
ing to their effect on highway align- 
ment. Land values will be high in 
residential or industrial areas 
therefore, a location can be selected 
that will least affect or give maxi- 
mum benefit according to land use 
In highly developed agricultural 
areas, the farm patterns can be 
studied and a location selected that 
will least disrupt farm layout; 01 
at least, a regional view of the new 
facility can be presented to show the 
land owner that he will actually 
benefit from the location proposed 
In timbered areas or in areas where 
land use is mainly pasture, the lo- 
cation will be more on the basis of 
topography than land use. The en- 
gineer, by stereoscopic study of the 
mosaic, can select and adjust the 
location according to topography 
The study of the wide band of ter- 
rain contained on the mosaic affords 
a more comprehensive view than it 
is possible to obtain by field surveys 

When several possible locations 
have been selected on the mosaic, 
the engineer can then study each 
route in detail to determine general 
alignment, right-of-way, number 
and general type of drainage struc- 
structure and watershed area of 
each. The study of various nat- 
ural tone gradations on the photos 
when related to topography by ster- 
eo-vision will help the engineers to 
avoid swampy or poorly drained 
areas. The engineer can make right- 
of-way studies from the photographs 
by comparing the photos with prop- 
erty ownership maps and tax as- 
sessment maps. He can compare the 
approximate lengths and alignments 


of the various routes, and, if topo- 
graphic quadrangle sheets or pho- 
togrammetric topographic maps are 
available, he can compare relative 
quantities of excavation for each 
route. From a comprehensive study 
of this nature, the engineer can se- 
lect one or two feasible route bands, 
Final location will be made by field 
surveys, or from a combination of 
large scale photographs (400 feet pe: 
inch or larger), 5-foot or 2-foot con- 
tour interval photogrammetric maps, 
and supplemental field surveys. 
Photo reading is mainly applicable 
to preliminary studies of large areas 
Photo scales necessary for such re- 
gional studies will naturally vary 
with the region, type of topography 
and type of land use. Preliminary 
highway studies in rural areas can 


be obtained readily from scales 


[YY PRAN VDA 
4 S 





@ AERIAL PHOTOGRAPH and topographic 


ranging from 1000 to 1800 feet per 
inch. Aerial photographs that can 
be secured from various govern- 
mental agencies, such as the Pro- 
duction and Marketing Administra- 
tion of the Department of Agricul- 
ture, are economical in cost and 
provide large regional coverage at 
a scale of approximately 1660 feet 
per inch. Many areas in the United 
States have been rephotographed 
for the government since World War 
II; therefore, the cultural features 
recorded are fairly up-to-date in 
comparison to pre-war photos. Some 
photos, in certain areas, may con- 
tain an excessive amount of vege- 
tative cover that will hide ground 
details; therefore, new photography 
may be necessary. New photography 
should be obtained when trees are 
free from foliage, and should be ob- 


Courtesy Fairchild Aerial Surveys, Inc. 


map, both shown to scale of 1‘ =400 f, 
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tained at scales of 800 to 1000 feet 
per inch for preliminary studies. 
These photo scales also have the ad- 
vantage that the photos can be en- 
larged four or five diameters to pro- 
vide planimetric detail at compila- 
tion scale of 200 feet per inch. These 
enlargements are very valuable in 
studies of urban areas where land 
use is intense. They can also be used 
in traffic studies, one-way street 
studies, and many other studies per- 
taining to highway planning in ur- 
ban areas. By using a mirror stereo- 
scope, it 1s possible to view enlarge- 
ments, having 60 percent overlap, in 
the third dimension 

In many cases in urban area high- 
way studies, the scales previously 
mentioned are not sufficiently large 
for the particular job requirements 
Larger scales are also more valu- 
able to the various planning groups 
in an urban area, therefore, these 
groups usually can share in the cost 
to secure stereo-coverage at scales 
of 200 to 400 feet per inch. Enlarge- 
ments of these photos to 50 or 100 
feet per inch of critical intersections, 
congested areas, traffic interchanges, 
grade separations, and bridge sites 
will provide considerable detail of 
such items as right-of-way, land 
use, alignment, and layout. An artist 
can portray the proposed improve- 
ment or even several different pro- 
posals on the enlargements, and 
these can be effectively used in 
planning sessions and public dis- 
cussions. Many highway organiza- 
tions use oblique photography for 
this purpose. 


Photo Interpretation 


Photo interpretation is larger in 
scope than photo reading. It requires 
not only the ability to read informa- 





. 


» J SANDE 


tion from airphotos, but also the 
ability, by logic and deductive rea- 
soning, to evaluate the significance 
of surface and subsurface features 
recorded on the photos. Consider- 
able background and training is nec- 
essary to interpret the significance 
of such features as topography, 
drainage systems, erosional shapes 
and characteristics, photo gray tones, 
vegetation and certain man-made 
features. The interpreter 
should have sufficient background 
or training in geology and/or soils 
engineering to be able to interpret 
land forms, soil-parent materials, 
and variations in soils due to topo- 


photo 


graphic position, soil moisture, and 
vegetation. A photo interpreter must 
also have knowledge of the general 
distribution of materials and how 
they can be or should not be used 
in engineering construction. 

The technique of photo interpre- 
tation is applicable in highway en- 
gineering to the preparation of pre- 
liminary engineering soil strip maps 
along a location. The 
method can also be applied to es- 


proposed 


timating runoff factors for water- 
sheds or portions thereof. It also can 
be used in prospecting for materials 
of construction in the vicinity of a 
proposed location 

Photo interpretation requires a 
regional view of the terrain such as 
can be obtained by stereo-study of 
an uncontrolled mosaic. The mosaic 
will show changes in land forms that 
can be related to the origin of the 
earth’s surface material. In certain 
areas, such land forms as kames, 
eskers, drumlins, and outwash plains 
are characteristic of materials de- 
posited by glaciers. The surface fea- 
tures of glaciated regions contrast 
sharply with those of non-glaciated 


@ PHOTO INTERPRETATION: Soil survey along proposed highway. Note contrast 
between organic terrain and sand and gravel outwash plains. 
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areas composed of various rock 
types, water transported materials 
or wind deposited materials. The 
photo interpreter is trained to eval- 
uate and interpret these changes, 
and to make predictions or corre- 
lations of engineering problems as- 
sociated with the materials. 

If the photo interpreter has a good 
background in soil science, he can 
make predictions within a parent 
material area of the texture of the 
surface soils as they vary with 
topography, drainage, organic mat- 
ter, and profile development. Also, 
he can give tentative identification of 
soil types, and usually can predict 
the location of undesirable materials 
Field investigations, soil borings and 
literature study are naturally an im- 
portant part of the technique; but by 
judicious use of reconnaissance type 
field investigations and projecting 
such information by means of photo 
interpretation, a regional view of 
engineering soils along a proposed 
highway route can be obtained in 
much less time and cost than a de- 
tailed field survey. 

The photo interpreter works on 
the regional concept of soil forma- 
tion. He should, therefore, use a 
photo mosaic and stereo-coverage 
at scales of 1000 to 1800 feet per 
inch covering an area of three to five 
miles on each side of the proposed 
location. Recent government photos 
are suitable for such studies. 

The writer has made soil interpre- 
tive studies from a single flight strip 
along a portion of a proposed turn- 
pike on stereo-photos at a scale of 
about 1000 feet per inch. Such a 
study was naturally limited in that 
a regional view of parent material 
distribution could not be obtained 
from a single flight strip. If gov- 
ernment photos at 1660 feet per inch 
or several flight lines covering a 
band eight to ten miles wide had 
heen available for the regional study, 
then the 1000-foot scale or even 
larger scales (400 to 600 feet per 
inch) would have been excellent for 
the detailed study along the pro- 
posed route. Such a combination of 
scales would also have the advan- 
tage of comparative pictures taken 
at different seasons and different 
years. Comparative pictures are very 
valuable in photo interpretive stud- 
ies especially if one set is secured 
during the wet season or shortly 
after a heavy rain. Much informa- 
tion can be inferred on the per- 
meabilitv of various soil areas which 
is important in estimating soil char- 
acteristics and runoff conditions 

A very important method of ob- 


(Continued on page 140) 
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SOLVING The Subdivision 
Sewage Disposal Problem 


C. E. WRIGHT 


method by which three pri- 
A vately financed sewerage sys- 
tems are being built by developers 
of new subdivisions and then turned 
over to the city for operation and 
maintenance under a_ long-term 
amortization plan, with the city 
eventually owning the facilities, has 
been successfully worked out in St 
Petersburg, Fla. 

The new subdivisions lie beyond 
the present St. Petersburg sewerage 
system, so it was not considered 
feasible or fair to ask the taxpayers 
of the city to pay for extensions 
that would, at present, benefit only 
a relatively few residents. However, 
an underground sewer system was 
essential for each subdivision as the 
water table of the properties is so 
high that septic tanks would not be 
practical. 

Hence the developers agreed to 
build their own sewerage systems, 
including temporary disposal units, 
on a basis whereby they pay all 
costs of installation except engi- 
neering, which has been done by 
the City Engineer’s office. Upon 
completion, the units are turned 
over to the city for operation and 
maintenance. Individual 
the system pay a monthly service 
charge which approximates 30 per 
cent of their monthly water bills, 
usually a moderate charge as most 
lawn sprinkling in the St. Peters- 
burg area is done from private wells 

Of the amounts collected, 60 per 
cent goes to the developer until his 
investment in the system has been 
liquidated, but not longer than 20 
years, whichever comes first. The 
remaining 40 per cent goes to the 
city to cover its cost for operation 


users of 


Reimbursement 
to the realty developer covers only 


and maintenance 


the collection system and the lift 
station, but not the treatment plant 
which will be abandoned when the 
finally 
with the city system. The cost of 
the complete systen 


local system is connected 
about $300 
per dwelling 

In the 
provision is being made for even- 
tual service to about 1400 homes, 


three real iopments 


Courtesy Yeomans Bros. Co. 


@ MODERN and complete sewage treatment plant for a subdivision is moderate 
in cost. Provision is made to increase capacity as areas are developed. 


but in each case the original in- 
stallation will serve only about half 
the number of homes that may ul- 
timately be built. The capacity of 
the plants will be doubled when 
more than 50 per cent of each area 
has been developed. 

Work on the first of these pri- 
vately financed systems was started 
last fall by the J & P Corp., a de- 
veloper of two new adjoining sub- 
divisions, Hampton Development 
and Garden Manor; and by Azalea 
Homes, Inc. The J & P develop- 
ments have been planned for a to- 
tal of 800 homes and the Azalea de- 
velopment for 600. A third project 
which contemplates the construction 
of 1100 homes, is being carried out 
by Florida Builders 

Design of the sewerage systems, 
which are identical, has been work 
ed out by City Engineer Paul J 
Jorgensen and his staff. The 
tems consist of 8 and 10-in. vitrified 
clay sewer mains, laid at depths 
ranging from 3 to 14 ft. below 
ground level. These lines carry the 
sewage to a lift station, where three 
Yeomans automatic pumps, two 150- 
gpm and one of 300-gpm, pump th 
sewage into a Spirahoff digest 
which is a modified Imhoff tank 
From the settling tank, the effluent 
flows through a 
a final settling vhich 
built-in chlorinating chamber. Afte1 
chlorination, the effluent flows into 
an outfall sewer, which discharges 


into a ditch. Sludge 
provided for drying the sludge 
which will be removed from. the 
Imhoff tanks. A_ gasoline driven 
pump is provided at each lift sta- 
tion as standby equipment 


beds are also 


These disposal units are con- 


sidered to be temporary, though 
they may serve for some years, or 
until the city’s mains are extended 
to reach these new developments 
At that time, whenever it may be, 
sewage from these developments 
will flow to one of several proposed 
major city treatment plants. Since 
one of these new developments is 
more than three and a half miles 
from existing mains, it may be some 
time before the in-between area has 
grown sufficiently to warrant ex- 
tension of the city’ 
As St 
doubled in 


mains, 
Petersburg has almost 
population since 1940 
(from 60,000 to about 110,000) and 
has issued approximately $150 mil- 
lion worth of building permits since 
the end of World War II, of which 
about a third has been in the past 
two yea) it ha nad the 


’ problem 
of all fast-growing, 


communities in 
not being able to Keep up with the 

litional requirements for public 
itilitic Thus the plan here out- 
lined has made it possible for real 
estate developers to carry out their 
building program vithout waiting 
r city authorities and the citizens 
to authorize bond issues or special 
levies for quickly needed facilities. 
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CROSS-CONNECTION 


PAUL KIEL, Wate, Department, Toledo, Ohio 


AND 


URING World War II, our pres- 

ent Water Commissioner, G. J. 
Van Dorp became impressed with 
the Army’s cross-connection pro- 
gram in industrial plants, which 
was conducted by the Sanitary 
Corps in conjunction with the In- 
ternal Security Program. Within a 
year after his appointment as Wa- 
ter Commissioner in 1946, Mr. Van 
Dorp reactivated the cross-connec- 
tion program which had been dor- 
mant in Toledo since the days of 
WPA. He was confronted with the 
problem of setting up an effective 
program and the administration of 
it. A policing program was fol- 
lowed at first, but in 1951 this was 
changed to an educational program 
assigned to the Engineering Sec- 
tion of the Water Department. A 
new and complete system was ini- 
tiated, including permanent sketches 
of all plants, along with a cost 
analysis of the program. 

Charging an inspection fee for 
such work appears to be justified 
and to have several advantages. It 
will reduce the number of potential 
hazards; encourage plants to main- 
tain separate systems for potable 
and non-potable waters; and keep 


management constantly aware of 
the problem. The expense for this 
special service would seem to be 
properly charged to those demand- 
ing such service rather than to all 
users of the City water. Such a fee 
is not now being charged, but it 
may be imposed in the future. 

It is the responsibility of the Di- 
vision of Water to deliver a safe and 
potable water to the consumer and 
to protect the water in its distribu- 
tion system. Therefore, there can- 
not be any direct connection to any 
water supply, over which the Divi- 
sion of Water has no control, or 
which is not approved by the State 
Health Department. 

The Division takes weekly bac- 
teriological samples throughout the 
entire distribution system and in 
the event a sample shows contami- 
nation, the streets in the given area 
are checked from the master list for 
existing well supplies that may 
have been reconnected into the 
City supply and steps are imme- 
diately taken to recheck the area 
for violation. 

It is recognized that some indus- 
tries need more than a single source 
of supply of water to provide unin- 


PROGRAM 


EARLE HOYT, ohio Department of Health 


terrupted service, or to provide ad- 
ditional or secondary fire protec- 
tion. Some industries are so de- 
pendent on water that a brief inter- 
ruption in the supply would jeopar- 
dize their equipment, processes or 
final product. Bearing in mind the 
proper protection of the quality, 
safety and public hea!th aspects 
should be given first consideration 
while the economic considerations 
are secondary but imporiant. 

The Ohio Department of Health 
recognizes four methods of making 
dual water supplies available, where 
necessary, by safe methods. (See 
Ohio Department of Health Bulle- 
tin, “Cross-Connection Control in 
Ohio” 1951.) These four methods 
are listed below: 


1—Free Discharge 
2—Interchangeable connection 
3—Removable pipe sections 
4—Double sanitary check valves 


These methods have been adopted 
as the City of Toledo standard and 
as the basis of the present program 

After the basic methods and the 
policy were adopted, the program 
was divided into two classes of in- 
spections: (1) Domestic—private 
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@ USE OF air gap to prevent contamination of public water supply when two sources of water are used. 
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dwellings that were occupied prior 
to buying a city tap; (2) industrial 
—industries, commercial establish- 
ments, department stores and hotels 
that have an auxiliary or stand-by 
water supply. 


Inspection Work 


The Contract Section of the Divi- 
sion of Water prepares a list of wa- 
ter taps sold to private dwellings 
that were occupied before they ap- 
plied for city water (dwellings un- 
der construction are not included 
in this list). Every Friday this list 
is submitted to the Engineering 
Section and the names are entered 
on the master list. Periodically, the 
inspector reviews the list and routes 
his inspections, thereby enabling 
him to make these inspections with 
the least amount of travel. 

Inspections are made to determine 
the source of water prior to buying 
city water. If a private well was the 
source, then the owner is informed 
that no connection between the well 
supply and the city supply will be 
allowed; and in some cases it has 
been recommended that the well be 
entirely abandoned. 

In an area where there are low 
the consumer may at- 
tempt to use his private well sup- 
ply to augment the low city pres- 
sure, This happens primarily during 
the summer months. If the private 
well is abandoned, there is no 
danger of a cross-connection but as 
long as the consumer has the well 
and pump, he may be tempted to 
cross-connect, not realizing the 
danger involved. 

Upon completion of the inspection, 
the date and the remarks along 
with the inspector’s initials are en- 
tered on the master list, maintaining 
a complete record. 

All industries, commercial estab- 
lishments, department stores, hotels, 
etc., are inspected first to determine 


pressures, 
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@ DOUBLE CHECK valves for fire service only, with no regular use of water 
beyond valves and system normally filled with public water. 


if they have an auxiliary, or stand- 
by water supply system. If there is 
an auxiliary water supply, the in- 
spector makes a more thorough in- 
spection and prepares a schematic 
drawing of the two systems, using 
red lines to indicate the unapproved 
supply and blue lines to show the 
approved city supply. All cross-con- 


then circled. A letter 
is sent to the plant along with the 
sketch. Attached to the letter is a 
schematic drawing and a_ sketch 
showing the recommended method 
of elimination, using typical draw- 
ings furnished to the city by the 
State Department of Health 
(Continued on page 132) 


nections are 





Public Walar,_—— > 
Supply 


4" Min. 
Air Gap | 





private Water _»— | 


float Valve (Manual 
Control Valve Perm 


Highest Possible 


Water Leve/ 


A” (lank. 
s: te ® Grorow . 
¢ Sewer Prohibited ) | 





5 upp! Yr F 








Elevated Storage 








@ WITH ELEVATED storage, air gap is also used to prevent contamination from secondary water supply. 
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How and Where 


@ APSCO base paver laying 14 inches of loose stone for a compacted 10-inch base 
course 12'2 feet wide for heavy duty runways at Columbus, Ohio, airport. 


HE need for adequate bases for 

pavements is recognized more 
today than ever before. Base courses 
are now required under every type 
of pavement, for experience has 
shown that pavements laid on plas- 
tic or unstable soils will not stand 
up under the heavy loads of today. 
Flexible pavements must have thick 
bases to distribute the wheel loads 
over a large area of the subgrade 
Rigid pavements stable, 
non-plastic bases to prevent pump- 
ing and breaking of the slabs. Ade- 
quate surface and sub-surface drain- 
age is essential for all types of bases. 

Macadam bases may be designed 
of sufficient thickness to distribute 
the expected wheel loads over a suf- 
ficiently large area of the subgrade 
so that the bearing capacity of the 
subgrade will not be exceeded. Vari- 
ous types of 


require 


macadam bases are 
used such as waterbound macadam, 
drybound macadam, bituminous 
macadam, etc 

Waterbound 


used for the first or second base 
course It 


macadam may _ be 


large sized 
angular crushed rock (stone or slag) 
filled with finely 
crushed rock, then saturated with 
water. Drybound macadam is built 
like waterbound macadam except 
the watering is Unde: 
either of these base courses it is best 


consists of 


compacted and 


omitted 


to spread one or two inches of stone 
creenings as insulation against the 


intrusion of clay or mud into and 
between the big stones. Such in- 
trusion of clay would lubricate the 
rock particles and permit them to 
move, whereas the crushed rock and 
screenings interlock, and high in- 
ternal friction is imparted to the 
mass which prevents any one parti- 
cle from rotating with respect to its 
neighbor. 

Waterbound and _ dry - bound 
macadam, formerly laid in courses 
four to six inches thick, are now 
being laid eight to ten inches thick 
with the aid of vibration. The 
crushed rock for these thick courses 
is spread through a self propelled 
mechanical spreader; then the 
lower part of the course is com- 
pacted by a heavy vibrator and the 
upper part compacted by a heavy 
roller. 

Filling the finely 
crushed rock is also accomplished 


voids with 


with combined vibration and rolling. 
After the course is compacted to 
refusal, one-half of the screenings 
required to fill the course is spread. 
These are jarred into the lower half 
of the course by a heavy self-pro- 
pelled vibrator; then one-fourth of 
the filler screenings is applied and 
vibrated into the voids; finally the 
last one-fourth is applied, vibrated 
and rolled. These thick courses of 
macadam are stronger and cost less 
than the same total thickness con- 
tructed in two thin courses. 


FRED E. SWINEFORD 


Engineer-Director 
Macadam Pavements, Inc. 


One-course macadam bases 8 ins. 
thick have been laid for heavy duty 
airport runways at Binghamton, 
New York; Beaver Falls, Pa.; Chat- 
tanooga and Nashville, Tenn.; 
Beckley, W. Va.; and Columbus, 
Ohio. Such bases have also been 
used on a number of highway pave- 
ments. As a result of the success of 
thick macadam courses for heavy 
duty roads and runways the ten- 
mile test road at Columbus, In- 
diana, includes an eight-inch, one- 
course, waterbound macadam base 
of crushed stone macadam. 

Specifications for macadam courses 
up to ten inches thick have been 
adopted by the CAA, the Navy and 
the States of Ohio, Virginia, and 
North Carolir , also on certain 
projects by the Army and in Penn- 
sylvania, New Jersey, and Indiana. 
All of these specify that both vibra- 
tion and rolling shall be used on 
thick courses. Macadam courses up 
to five inches thick are best laid 
by rolling only and from five to ten 
inches by vibration and rolling com- 
bined. 


Bituminous Macadam 

Bituminous penetration macadam 
courses of compacted, crushed rock, 
cemented together with a bitumi- 
nous binder and with surface voids 
filled with smaller keystone are used 
for intermediate base courses. The 
118-mile New Jersey Turnpike has 
eight inches of penetration macad- 
am for its principal base course. 
Likewise the four-lane National 
Pike now under construction south 
of Frederick, Maryland, has a three- 
inch bituminous penetration course 
over eight inches of waterbound 
macadam. Four inches of asphaltic 
concrete was then laid over the bi- 
tuminous macadam. 

Bituniinous penetration macadam 
‘has so much stability and toughness 
that it is being used not only for 
surface intermediate 
base course but for a strengthening 
and insulation course over broken 
rigid slabs which need resurfacing. 
New York State, in 1952, resurfaced 
34 miles of State Route 5 west of 
Buffalo with four inches of pene- 


courses and 


tration macadam topped with two 
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to Build 


and one-half inches of dense as- 
phaltic concrete. It was found that 
when the broken and pumping slabs 
were surfaced with hot mixed as- 
phaltic concrete only, pumping con- 


tinued; but when a four-inch course 


@ VIBRATING macadam base 10 inches thick. Consolidation is 
accomplished by vibration and rolling using special equipment. 


of penetration macadam was placed 
over the broken slab prior to laying 
the hot mix, pumping ceased and 
few cracks came through. 

Another modification of macadam 
is a base of medium size crusher- 
run rock or slag including the fine 
screenings. This is spread, bladed 
and rolled at the proper moisture 
content. It was used as a subbase on 
the New Jersey Turnpike and the 
Oklahoma Turnpike. Other types of 
bituminous 


macadam_ bases _ for 


courses thinner’ than 


ordinarily 
specified for penetration macadam 
are those known as bituminous pre- 
mixed base and leveling courses 
These are composed of smaller ag- 
gregate than that used in penetra- 
tion macadam and are mixed with 
bituminous binder in a stationary 
or travelling plant or mixed on the 
road. Such mixtures are spread with 
a mechanical spread.r and are espe- 
cially well adapted to leveling up 
old, rougt 
Riding 


durability of pavements depend on 


pavements 
quality, stability, and 
good construction methods and ade- 
quate control from the subgrade to 
the surface. The load carryi 
pacity of the macadam bases 
New Jersey 


with 50-ton super compactors 


Tu npike 


Macadam Bases 


all defective areas were repaired 
The finished surface was tested and 
conformed to the requirement of 
¥g inch variation in 16 feet. Since 
variations in the subgrade will show 
up in the finished surface, the sub- 


grade must be checked by lines and 
templets to make sure it conforms 
to cross section and profile. The 
base courses will not correct up 
and downs in the subgrade. Soft 
areas in the subgrade will result in 
low spots in the finished surface 
Finished grade stakes should be set 
every 25 feet on both sides of the 
pavement. From these the subgrade 
and every succeeding course must 
be checked and corrected if neces- 
sary. From the grade stakes the 
contractor should set iron pins along 
both sides and on the center line 
Longitudinal chalk lines between 
these iron pins provide line and pro- 
file for the guides on the mechanical 
spreaders and pavers. These lines 
also provide a guide for the trans 
verse screed and templet. For qui 
checks, the roller eye method is 
Stand behind a 


moving over the course 


follows: 
your line of si r ti 
the 
Cros arm 
the macadam 


! yuld be Spl 


and surface rse st 
| 
uniform Kness true to crown 
prohie ympaction 


contin 


Waterbound or drybound macad- 
am bases should be filled with sev- 
eral applications of screenings. The 
applications of screenings must be 
light enough so that they will not 
crust on the top but go down and 


. 


@ BITUMINOUS MACADAM base with slag aggregate, 
showing rolling and penetration with hot asphalt binder. 


fill the voids from the bottom up 
With vibration and rolling combined 
three applications of screenings will 
fill an eight-inch course. With roll- 
ing only, no more than a six-inch 
course can be filled and the number 
of applications of screenings should 
equal the number of inches in the 
depth of the course. Filling the voids 
should behind the 


coarse stone so as not to leave the 


follow closely 


course open and permit rain to go 
through and soften the subgrade 

Waterbinding hould 
until the stone is thoroughly wetted 
to the bottom of the course. Any 


pools of 


continue 


water standing on the 


course show where there are low 
hould be 


A prime coat of light bituminou 


area which corrected 


naterial is desirable on waterbound 


or dry-bound macadam bases which 
covered with asphaltic 
rete. Prime coats pre not ne 
ary where a bituminous penetra 
tion macadam course is laid on 
Bituminou macadam 
al coat but a £ 


sary w hen they ine 


ne ed no 


based on a pane! 
ented at the 1953 
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DESIGN TAKES THE GUESSWORK OUT OF 
TRICKLING FILTERS 


ITHIN a 15-mile radius of Lib- 

erty, N. Y., there are nine 
sewage treatment plants that use 
trickling filters for the secondary 
treatment of sewage. The majority 
of these use high rate filters with 
various rates and stages of recir- 
culation. 

The use of trickling filters for the 
secondary treatment of sewage and 
industrial wastes has become almost 
universally accepted by 
engineers the world over; and 
rightly so. In addition to the long- 
tested low rate filter, there are a 
number of patented methods of ap- 
plying sewage to the filter, and all 
of them give good results in BOD 
reduction. Our long experience with 


sanitary 


trickling filters permits us to esti- 
mate what results will be accom- 
plished by the treatment process 
How well the engineer can predict 
the results to be obtained in specifi 
cases is the subject of this article 
Three of these nearby plants 

Sackett Lake, Kauneonga Lake and 
Woodridge 


discussion here; but what is said of 


have been selected fo: 


them is quite universally applicabl 
to most or all of the plants in thi 
nearby area 

The plants I will discuss have 
different rates of recirculation and 
different depths and kinds of filter 
media. Each of the three plants will 
be presented separately as to the 
basis of design and the operating 
results that have been obtained. 


Village of Woodridge 


The original 
plant for this village wa 
constructed in 1936. It included two 
30-ft. primary clarifiers; 
one 93-ft. trickling filter 8 feet deep; 
one 30-ft 
22-ft. unheated digester; and a 
hand-cleaned bar screen. A grab 
sample taken in July, 1946, showed 
this old plaat reducing the BOD 
from 330 ppm of raw sewage to a 
final effluent of 42 ppm. This effluent 
was objectionable in the stream into 
which it was discharging and ob- 
jectionable odors were coming from 
the plant because the siphon cham- 
ber overflowed during most normal 
daytime high flows. 

This plant was remodeled in 
1947 by the construction of a new 


sewage treatment 


resort 
. . 1 
circulal 


secondary clarifier; one 


OLNEY BORDEN, 


Consulting Engineer, Liberty, N. Y. 


siphon chamber; laying new larger 
pipes from the primary tanks to the 
siphon and from the siphon to tne 
distributor; installing a new and 
larger capacity distributor; and in- 
stalling pumps and lines for two- 
stage recirculation. 

The basis of the design for the 
plant modernization was for a pop- 
ulation of 3,000 persons at 0.16 
pound of BOD and a laundry flow 
of 300,000 gpd, with a BOD of 300 
ppm, giving a total BOD loading 
of 1250 pounds on 2,010 cu. yds. 
of stone. The average summer flow 
is now 600,000 gpd and the winter 
flow averages 200,000 gpd. The re- 
circulation consists of pumping back 
500 gpm of filter effluent to the pri- 
mary inlet valve and 250 gpm from 
the secondary clarifier to the siphon 
chamber. The Engineer’s Report to 
the N. Y. State Department of 
Health stated that, with this revised 
use of the filter, an effluent of 30 
ppm could be expected. 

The results shown in Table I were 
obtained from 5-day BOD tests 
taken in 1952 and 1953. 

It is significant that the final 
efluent in both compares 
favorably with the basis of design, 
and the reduction in BOD through 
the filters is almost exactly the same 

80% each year. The secondary 
recirculation system was out of 
order in 1953 but from the 1952 
test it was found to have very little 
effect in the final results anyway. 

This plant is operated by one man, 
Jack Blinder of Woodridge, N. Y.., 


who also operates the village water 


years 


supply system and is street superin- 
tendent in his spare time. Mr. 
Blinder estimates that he spends an 
average of three hours per day in 
the operation of the sewage treat- 
ment plant. The primary clarifiers 
are overloaded by the amount of the 
recirculation which further compli- 
cates the operation of the plant; 
but this plant serves to demonstrate 
the fact that good results can be 
obtained from a plant that has a 
good trickling filter, even with over- 
loading of the clarifiers and a mini- 
mum of operational attention. 


Kauneonga Lake 


The Kauneonga Lake Sewer Dis- 
trict was established in 1936 and a 
sewage treatment plant was built 
consisting of a bar screen; Imhoff 
tank; trickling filter with ungraded 
gravel for media and using spray 
nozzles; and a combined final set- 
tling and chlorine contact tank. 
Several extensions were made to 
the original district and the plant 
became so badly overloaded that 
plans for a new plant were started 
in 1950. 

The new plant uses the old bar 
screen, a new 40-foot clarifier, two 
40-foot trickling filters with four- 
arm rotary distributors, a 40-foot 
final clarifier and the old final 
settling tank as a chlorine contact 
tank. Dorr equipment is used in 
the clarifiers and the filters. The 
Imhoff tank was converted into an 
unheated digester. For first-stage 
recirculation a pump returns 300,000 
gpd of the primary filter effluent to 
the inlet of the primary clarifier. 
The remainder of the effluent from 
the primary filter, plus recirculation 


from the secondary clarifier, is 





Table 1—Operating Results at Woodridge, N. Y. 


Aug. 15, i952 


BOD 
Raw Sewage 240 
Pri. Influent 190 
Pri. Effluent 153 
Filter Effluent 30 
Final Effluent 29 


July 13, 1953 
Ss BOD Ss 

144 520 732 
— 290 — 
a 160 — 
24 26 27 


1952 flow 0.5 mgd; 1953, 0.6 mgd. No secondary recirculation in 1953. 
Strength of raw sewage in 1953 test was affected by fact that samples 
were taken on Monday, no sludge having been drawn on the preceding day. 
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pumped at the constant rate of 900,- 
000 gpd to the siphon chamber for 
the dosing of the secondary filter. 

The basis of design of the new 
plant was for a population of 6,000 
persons with a flow of 600,000 gpd. 
The clarifiers give a 2-hour deten- 
tion with 0.5 recirculation ratio 
The loading on the filters was 
figured at 1.88 pounds per cubic 
yard. On this basis of design an 
effluent with a BOD of 25 ppm was 
expected. 

The funds available for the con- 
struction of this plant were very 
limited and economies had to be 
adopted wherever possible. The un- 
graded gravel in the old filter was 
washed on the job and used in the 
new filters. This gravel varied in 
size from 4 inches in diameter down 
to about 25% of No. 1 and No. 2 
gravel with only about 50% of all 
the sizes crushed. Some concern was 


@ CONVERTED from a low rate filter, 


felt for the results to be obtained 
from the use of this type of filte 
media. 

Grab samples taken late in the 
summer of 1950 while the old plant 
was still in operation showed that 
the raw sewage had a BOD of 440 
ppm and that the final effluent was 
62 ppm. 

On August 15, 1952, after the new 
plant had been in operation two 
months, 5-day BOD tests showed 
raw of 240 ppm ard final of 36 ppm 
It was noted at that time that con- 
siderable washings from the old 
gravel in the filter were still coming 
into the recirculating sumps and 
undoubtedly were affecting the tests 
Tests taken on July 13, 1953, with 
composite samples from 8 AM to 3 
PM showed results stated in Table 2 

The volume of flow on the date 
of the test was 600,000 gpd, that is, 


@ HIGH RATE filter at Sackett Lake has produced very good results. 


Woodridge plant has worked well. 


the rated capacity of the plant due 
to the samples being taken on a 
Monday during the peak of the sum- 
mer season. The final effluent at 22 
ppm BOD compares favorably with 
the expected result of 25 ppm on 
the basis of the original design. The 
reduction of 70% in BOD through 
the filters is considered very good 





Table 2—Operating Results 
at Kauneorga Lake, N. Y. 
July 13, 1953 


BOD ss 
Raw Sewage 300 212 
Primary Influent 200 _ 
Primary Effluent 140 == 
Pri. Filter Effi. 136 — 
Sec. Filter Inf. 105 — 
Sec. Filter Effi. 43 
Final Effluent 22 





on the basis of the poorly graded 
filter media. The 1.5 recirculation 
ratio to the secondary filter shows 
good results in this filter. This plant 
is operated by a full-time operator 
whose only other duty is the care of 
three small sewage pumping stations. 


Sackett Lake 


The construction of this plant was 
started in the fall of 1950 and it 
was completed and put into opera- 
tion in the spring of 1952. This plant 
differs materially from the first two 
in that it is a complete new plant 
for a newly formed sewer district. 
It consists of a bar screen, a 40-foot 
primary clarifier, two 40-foot di- 
ameter stone filters 4 feet deep and 
a 40-foot diameter secondary clari- 
fier. It provides two-stage recircu- 
lation. Primary recirculation is at a 
rate of 500,000 gpd from the primary 
filter effluent back to the inlet of 
the primary clarifier. Secondary re- 
circulation is at a rate of 1,000,000 
gpd from the secondary clarifier to 
the siphon for the secondary filter. 

The basis of design is for 500,000 
gpd of sewage. Clarifiers provide 
for 2 hours of detention including 
the recirculated flow and filters are 
designed for 2.25 pounds of BOD 
per cu. yd. of stone. An effluent of 
about 20 ppm BOD was anticipated 
under full loading with the above 
conditions. The clarifiers and dis- 
tributors have Dorr equipment; the 
recirculation pumps were furnished 
by Fairbanks-Morse and the sludge 
pumps by American Well Works. 

The plant is operated by one man 
who also checks the sewer system 

(Continued on page 114) 








@ LIQUID LIMIT TEST — Cutting the groove in the prepared soil sample with a known moisture content 
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SOIL 


ENGINEERING 


Second Installment 


This installment of Prof. Ritter’s article continues the discus- 


sion of basic soil properties and their meaning, describes the labora- 


tory tests and presents the soil classification systems. The final 


installment will appear in the October issue. 


Compressibility 


Y compressibility is meant that 
property of a soil which permits 

it to deform under the action of 
a compressive load, which for pres- 
ent purposes is generally visualized 
as acting vertically downward. The 
soils with which we are concerned 
are confined—that is, they are pre- 
vented from moving or flowing lat- 
erally, generally by the soil which 
surrounds them—and are saturated. 
In a general sense, all soils are 
compressible. This means, of course, 
that all soils undergo a reduction in 
volume (thickness) upon applica- 
tion of a compressive load. In satu- 
rated soils, this reduction in volume 
is attributed to a reduction in vol- 
ume of the void spaces in the soil 
rather than to any reduction in size 
of the individual soil grains or of the 
water which exists in the voids. If 
the soil is saturated before the load 
is applied it is apparent that some 
of the water must be forced from 
the voids of the soil before com- 
pression can take place; if the water 
can not escape there will be no re- 
duction in volume under our as- 
sumptions. Thus the time rate of 
compression is a function of how 
rapidly the water can escape from 


the soil, that is, the permeability. 


by LEO J. RITTER, JR. 


The magnitude of the compression 
which will occur in a given soil 
under a given set of conditions de- 
pends upon a number of different 
factors, including such things as the 
void ratio, structure and past his- 
tory of the soil mass, and the mag- 
nitude and method of application of 
the load. 

In a practical sense the compres- 
sion of coarse grained soils, such as 
sand and gravel, is rarely a matte! 
of concern. This is because _ the 
amount of compression is likely to 
be quite small and the compression 
will occur very rapialy after ap 
plication of the load, provided only 
that contained water can escapt 
Generally speaking, all the com 
pression that is going to take pla 
will occur during load application 

The compression of a fine-grained 
soil, particularly some clays, is an 


other matter, however. The amoun 


rf compression may 
and the time requi: 

pression to o Ir may , 
An approximate comparison 


magnitude of compression 





Table 2 and Figs. 16 and 17 are from 
“Highway Engineering’, by L. . 
Ritter, Jr.. and R. J. Paquette, The 
Ronald Press, 1951, 





typical sand and a typical clay, as 
well as an indication of the time 
required for the compression to take 
place, is shown in Fig. 7, page 86. 
A specific name is given to the 
process of compression of a confined, 
saturated clay soil under the appli- 
cation of static compressive (gen- 
erally vertical) load; this process is 
called “consolidation”. That part of 
the load or stress carried by the wa- 
called ‘neutral 
“neutral pressure”; that carried by 


ter is stress” o1 
the soil grains is “intergranular” or 
“effective” 
consolidation really 


stress. The process of 
involves three 
things: (1) the gradual transfer of 
load from the water contained in 
the voids to the id phase or “soil 
tructure”: (2) the 


of water from the 


gradual escape 
voids because 
f the hydraulic gradient created 
by the application of load: and (3) 
the gradual compression or redu 

tion in void ratio he soil ma 

The olidation f thick, com 
pressible y aye! a difficult 


matte! Jy mm ettle 


pra tical 
ments because of consolidation may 
be only annoying, as in the case of 
ome of the hangars at La Guardia 
Field, N. Y vhich have settled 
everal feet below the surrounding 
} ! 
ground; or relatively serious, as in 


the settlement of an embankment 











AMOUNT OF COMPRESSION 


Note Diogrom is 


« 


quolitatwe only 


——_ 


Eventual Compresson 
(Cloy) 











FIG. 7 








@ QUALITATIVE compression-time relationships for typical sand and clay soils. 


forming an approach to a large 
bridge. When the settlement is not 
uniform—and we have differential 
settlements—in may be structurally 
serious, 

Consolidation characteristics are 
determined by laboratory “consoli- 
dation tests” performed upon undis- 
turbed samples—samples in which 
the natural structure, void ration 
and moisture content are preserved 
as carefully as possible. A sim- 
plified sketch of a consolidometer 
and loading assembly is shown in 
Fig. 8. 

In conducting the consolidation 
test the undisturbed sample is 
trimmed to fit the exact size of the 
consolidometer ring (a typical size 
is 2% inches in diameter and one 
inch thick). The equipment is then 
assembled, arrangements made for 
reading the change in thickness of 
sample under load, and the first 
load applied. Dial readings indicat- 
ing the reduction in thickness are 
taken at selected time intervals. The 
first load is allowed to remain in 
place until virtually all movement of 
the dial ceases, The load on the 
sample is then increased and the 
process repeated. Typical incre- 
ments of load might be %, %, 1, 
2, 4, 8 and 12 tons per square foot. 
Loads on the sample may also be 
decreased gradually if information 
is desired on the “rebound” charac- 
teristics of the soil. A typical test 
would require about a week to 
perform, 

Two very important sets of data 
are obtained from such a test. One 
of these is the void ratio-pressure 
curve for the test as a whole, which 
is illustrated in Fig. 9; the other 
consists of the time-consolidation 
curves for each increment of load 


Results of the consolidation test, 
when properly used, can frequently 
be extended to give reasonably ac- 
curate predictions of the magnitude 
of settlements which will occur for 
a structure in a given location; time- 
settlement relationships may also be 
predicted, although less accurately. 
Complete steps involved in a settle- 
ment analysis for a structure in- 
clude the following: 

An exploration program at the 
site of the structure, with a view 
toward obtaining complete informa- 
tion as to the nature and extent 
of the underlying soil and/or rock 
layers, the position of the ground 
water table, etc. If this exploration 
indicates that settlements large 
enough to influence design may oc- 
cur, other procedures will include: 

(1) A laboratory testing program 
utilizing undisturbed samples _ of 
compressible soil layers. 

(2) A careful review of the char- 
acteristics of the structure planned 
for the site. 

(3) A stress analysis, including 
the determination of vertical stresses 
(loads per unit of area) in the com- 
pressible soil layers involved. 

(4) A settlement analysis, com- 
bining information from the four 
previous steps and predicting the 
magnitude of the ultimate settle- 
ments and time-settlement relation- 
ships. 

It should be emphasized that the 
four steps outlined above would be 
necessary only if it was felt that 
settlements might be large enough 
to influence the design of the foun- 
dation or of the structure itself. For 
example the settlement analysis 
might show that the shallow spread 
footings which had been planned as 
a foundation for a particular build- 
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ing would not be satisfactory be- 
cause excessive differential settle- 
ments would occur. Some other type 
of support, such as a pile founda- 
tion, might then be necessary to 
protect the structure against the 
consequences of excessive settle- 
ment. In an extreme case the pre- 
diction of excessive settlement might 
force the abandonment of the site 
which had been tentatively selected 
for the building. 


Elasticity 


By elasticity is meant that prop- 
erty of a soil which permits it to 
return to its original dimensions, or 
nearly so, upon the removal of an 
applied load. Very few, if any, soils 
are perfectly elastic but some of 
them possess elasticity to a degree 
which may be detrimental, par- 
ticularly when they are used as sub- 
grades or bases for highways or air- 
ports. Problems associated with 
elasticity are characteristic of cer- 
tain fine-grained soils; for example, 
soils which contain large amounts 
of mica, some diatomaceous earths, 
er soils which have a high per- 
centage of organic colloids. Recog- 
nition of these elastic soils and 
avoiding or removing them will pre- 
vent subsequent damage to the sur- 
face structure. 


Shearing Resistance 

From an engineering standpoint 
one of the most important basic 
properties that a soil may have is 
shearing resistance. Shearing re- 
sistance is intimately related to the 
ability of the soil to withstand load; 
it is especially important in its rela- 
tion to such things as the support- 
ing power or stability of a base or 
subgrade, the allowable pressure 
which can be used in the design 
of the foundation of a bridge pier, 
the stability of the side slope of a 
highway cut or an embankment, 
and the lateral pressure which will 
be exerted upon the walls of an 
abutment of a bridge. 

Two basic types of stresses are 
of special consequence to us. These 
are illustrated in Fig. 10, which 
represents the stress conditions on a 
plane at some point within a 
stressed body. Shear stress (7) is 
the force per unit of area acting on 
the plane in a direction parallel 
to the plane which we are examin- 
ing; normal stress (¢) is the force 
per unit of area acting on the plane 
in a direction which is normal or 
perpendicular to the plane. The 
normal stress shown in Fig. 10 is a 
compressive stress; if it were acting 
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@ SKETCH of consolidometer for testing soil samples. 


away from the plane it would be a 
tensile stress. In soils we are most 
often concerned with compressive 
stresses, which simplifies our prob- 
lem. Our approach is further sim- 
plified by limiting ourselves to a 
two-dimensional stress picture. 
Failures that occur in soil masses 
generally involve movement. or 
sliding of one portion of the mass 
with respect to another and are 
commonly explained in terms of 
Mohr’s theory of failure, which has 
been found to be applicable to this 
type of material and to concrete. 
The general idea involved in Mohr’s 
theory is that failure at a point 
within a stressed body does not oc- 
cur because the normal stress on 
some plane through that point 
reaches a limiting value, nor be- 
cause shear stress on some plane 
reaches a critical value, but rather 
that failure will occur when there 
is a critical combination of normal 
stress and shear stress on some 





plane through the point. Failure at 
one point in a soil mass may not 
mean failure of the entire mass, but 
when failure conditions are reached 
along a surface or in a zone of con- 
siderable extent the mass will fail. 
Failure of a soil generally then in- 
volves movement or sliding or one 
portion of the mass with respect 
to another. 

Now consider that a set of co- 
ordinate axes are established as il- 
lustrated in Fig. 11. On the hori- 
zontal axis we will plot values of 
normal stress (compression) with 
values increasing from 0 at the 
origin toward the right; on the 
vertical axis we will plot values of 
shear stress increasing from 0 at the 
origin toward the top. Thus the co- 
ordinates of a point such as “A” in 
Fig. 11 («, t} represent the normal 
stress and the shear stress on some 
plane through a point in a stressed 
body. A combination of ¢ and +r 
which corresponds to failure may 
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@ ACTION of basic types of stresses 
on plane in soil—shear and pressure. 





@ ILLUSTRATION of Mohr’s Envelope 
of Rupture for specific conditions. 


@ CURVES showing void-ratio and pressure relation. 


plot at point “B”; this value of ¢ is 
designated as “P” (see below) and 
the corresponding value of +r (at 
failure) is called “S”. If a plot is 
made of the values of P and § 
obtained by testing a soil mass a 
line will be formed which is called 
“Mohr’s’ Envelope of Rupture.” 
Stress combinations which are 
represented as being below Mohr’s 
envelope of rupture will not cause 
failure. Stress combinations which 
plot on the envelope are, of course, 
critical ones. Stress combinations 
which plot above the line are im- 
possible, since failure would already 
have occurred. 

Mohr’s envelopes of rupture for 
two limiting cases involving soils 
are shown in Fig. 12 (a) and (b). 
These envelopes are well estab- 
lished by countless laboratory ex- 
periments and by experience in the 
use of these concepts in practical 
applications. 

As indicated in Fig. 12 (a) the 
Mohr envelope for a dry sand is a 
straight line passing through the 
origin; the angle between this 
straight line and the horizontal axis 
is ¢, the “angle of internal friction”. 
The equation for shearing resistance 
is S P tan ¢, where S = shear 
stress on the plane of failure at the 
time of failure = shearing resistance; 
and P = normal stress on the plane 
of failure at the time of failure. 
Both S and P are commonly ex- 
pressed in lbs. per sq ft. or tons 
per sq. ft. 

For a dry sand ¢, is primarily de- 
pendent upon density (void ratio); 
the lower the void ratio the higher 
the value of ¢. Grain shape is also 
important, as is surface texture; 
¢ is higher for a rough, angular sand 
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@ MOHR’S ENVELOPES for dry sand, saturated clay and partially 


rounded sand 
having the same void ratio. Values 
of about 30° for a 
loose, about 45 
for dense, angular sand. Gradation 
of a sand is also important, with 
higher for 
which are well graded from coarse 
to fine 

It should be noted that ¢ is rela- 
tively 


than for a smooth, 


range from 


rounded sand to 


being generally sands 


independent of the moisture 
content for sands; ¢ 


will be 


than ¢ 


for a wet sand 
slightly, if 
for a dry sand, other condi- 


only any, less 
being the same 


12 (b) 


velope for a 


tions 
the Mohr en- 
aturated clay in quick 
shear to be a straight line parallel 
to the axis. In the 
shearing resistance for a soil of this 
type subjected to quick shear is in- 


Fig. shows 


other words 


dependent of the normal stress and 
the equation for shearing resistance 
is: S c.. 

By “quick shear” is meant that a 
shear failure is brought pbout in 
a very short period of time in a lab- 
oratory test. Under such circum- 
stances it is assumed that the loads 
which are applied to cause failure 
do not contribute to effective or in- 
tergranular pressure; in other words 
all the added stress is carried by the 
water in the soil voids. The shearing 
resistance obtained in a quick test is 
generally believed to represent the 
minimum value of strength of a sat- 
urated thus, it is a 
conservative value for use in pre- 
liminary design. 

The intercept “C” is frequently 
called the “cohesion”. As previously 
indicated, the value of C for a dry 
sand is zero and these soils are fre- 
quently called “cohesionless soils”; 
a saturated clay 


cohesive soil; 


is a “highly co- 
hesive” soil. The shearing resistance 
other cohesive soil is 
a complex matter, since it depends 
on such things as void ratio, speed 
of shear, moisture content, structure 
and many others. Very little simpli- 
fication of the effects of these vari- 


of a clay or 


ables is possible at our present state 
of knowledge. The shearing strength 
of most fine-grained soils decreases 
when their moisture content is in- 
creased and is 
when 


frequently sharply 
their natural struc- 
ture is destroyed. 

The Mohr of Fig. 12 
(c) is sometimes used to give a 
somewhat simplified picture of the 
shearing which 
fall into the limiting 
categories which have previously 
described; it is applicable, for ex- 
partially saturated clay 
soils. The equation for shearing re- 


reduced 


envelope 


resistance of soils 


do not two 


ample, to 


sistance 1s 


S C + P where the 
symbols have meanings which have 


tan ¢, 


been explained before. 


As has been previously stated, 
the Mohr envelopes of Fig. 12 are 
determined by testing. 
Two principal tests are used for this 
purpose. These are the direct shear 
and triaxial compression tests. Basic 
principles involved in these tests are 
illustrated in Fig. 13 (a) (b) and 
(c). A Mohr envelope may be de- 
fined, for example, by performing 
two or more direct shear tests on the 
same but at different normal 
pressures. The shear would 
then provide the coordinates of one 
point on the Mohr envelope. The 
tests would be performed in the 
laboratory with the soil in the same 
condition as exists in the field. 

In Fig. 13 (c) is shown the un- 
confined compression test. This test 
is widely used in soil mechanics 
laboratories in determining the ap- 
proximate shearing strength of co- 


laboratory 


soil 


stress 


hesive soils. The assumption is made 
that the (C) is equal to 
one-half the unconfined compressive 
strength. 

A general knowledge of shear 
strength is useful to the soil engi- 
specific knowledge is indis- 
pensable to those who must provide 
reasonable values to be used in the 


cohesion 


neer; 


saturated clay. 


Intercept “’C’’ represents cohesion. 


structural design of foundations, re- 
taining walls, embankments and cut 
slopes. Some organizations respon- 
sible for highways, like the De- 
partment of Public Works of the 
State of New York, maintain mod- 
ern soil mechanics laboratories and 
perform the indicated shear tests 
as a part of routine investigations. 
The triaxial compression test is be- 
ing used by the Kansas Highway 
Department in the thickness design 
of flexible pavements. Others rely 
upon experience or empirical ap- 
proaches for the solution of struc- 
tural soil problems. In the struc- 
tural field, wide use is made of a 
field plate loading test for determin- 
ing the allowable bearing capacity 
or soil pressure to be used in the 
design of shallow foundations. 

In the highway and airport field in 
this country other shear tests are 
being extensively used in the evalu- 
ation of soils which provide support 
for pavements. Included among 
these the California Bearing 
Ratio test, which is a penetration 
shear test, and the field plate load- 
ing test. Results of these tests do 
not establish the Mohr envelopes, 
although they do measure the shear- 
ing resistance. Suca results are cor- 
related with experience and with 
extensive research programs to pro- 
vide the information desired, that 
is, the thickness of pavement struc- 
ture which is required under a 
given set of conditions. 


are 


Laboratory Tests 


Laboratory tests which are per- 
formed as operations by 
agencies in the highway and airport 
fields include the mechanical analy- 
the Atterberg Limits, of 
which the most commonly used are 
the liquid and plastic limits. The 
Atterberg limits are discussed later 
in more detail. The mechanical 


routine 


sis and 
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analysis has as its objective the 
determination of the proportion of 
particles (grains) of different sizes 
which are present in a given soil 
Performance of the limit tests has 


a two-fold purpose; in themselves 
they provide some definite informa- 


tion about physical properties and 


they serve as the principal basis for 


placing the soil into one of the 
soil classification sys- 
The 


have the advantage of 


groups ol the 


tems described late: 
tests 


performed 


routine 
being 


upon relatively small 


disturbed soil samples. Detailed pro- 
cedures for conducting the tests de- 
scribed herein are well established. 
The reader is referred to the ap- 
propriate publications of the Ameri- 
can Association of State Highway 
Officials and American Society for 
Testing Materials for the details of 
standard test procedures. 
Preparation of a soil sample for 
testing is also covered in detail in 
mentioned. The 
mechanical analysis is generally per- 


the publications 


formed upon the entire sample, un- 
less particles larger than 3 inches in 
size are present; the 
these “boulders” 
the mechanical 


presence of 
is mentioned and 
analysis is per- 
formed upon the remainder of the 
material. The limit tests are per- 
formed upon the portion of the ma- 
terial which is finer than a #40 
sieve. 
Before 
of procedures used in determining 
grain size it seems desirable briefly 
to discuss the sieves or 


beginning the discussion 


“screens” 
which are used. The sieves are made 
of wire mesh which has 
openings. The coarser 
designated by the size 
the square opening., 


have a 3, 2, 


square 
sieves are 
(width) of 
thus we may 
1 and 42-inch sieve, o1 
others. The finer sieves are desig- 
nated by number—US_ Standard 
Sieve No. 40, 80, 100 and so on. The 
widths of openings which corre- 
spond to the sieves commonly used 
in soil testing are as follows: 


Size (width) 
of opening 


10 2.00 mm. 
20 0.84 mm. 
40 0.42 mm. 
60 0.25 mm. 
0.149 
0.074 


US. Standard No. 


The No. 10 sieve is the dividing 
line between gravel and sand. Ma- 
terial which is smaller than 3 inche 
in diameter and will not pass 
through (that is, is coarser than) a 


No. 10 sieve is thus “gravel”. Th: 
size of the No. 200 sieve is 0.074 mm 
whereas the dividing line previously 
established between sand and silt is 
0.05 mm. Thus material which is finer 
than a No. 10 sieve and is coarser 
than a No. 200 sieve is “sand”. Mate- 
rial which passes through the No 
200 sieve may be very fine sand, silt 
Therefore the 


of silt and 


or clay proportion 


clay cannot be deter- 
mined by sieve analysis alone. The 
No. 200 sieve is the finest that 
used 

Two methods of determining the 
distribution of grain sizes in a soil 
are in common use. One of these is 
a combined sieve and hydromete1 
which is the method usu- 


ally preferred in_ soil 


analysis; 
mechanics 
laboratories and the one which must 
be used if a complete picture is de- 
distribution of 
fine-grained 


sired of the grain 
(The 


othe 


soil, 
note that 
methods based upon sedimentation 
may be substituted for the hydrom 
eter method.) The other method is 
the “wet 


sizes in a 


reader should 


which is 
in wide use among state highway 
departments 

In the first of these methods a 
representative sample of soil is se 
lected and divided into two parts by 
passing it over a No. 10 sieve. The 
coarse material which is retained on 
the No. 10 sieve is subjected to a 
sieve analysis. A portion of 
material passing the No. 10 is 
persed and put into suspension 
water, Changes in the specific grav 
ity of the suspension with time are 
then noted by means of a hydrom 
eter; temperature of the 


sieve analysis” 


suspen- 
time i 
taken. The 


recorded each 
hydrometer 
hydrometer analysis is based upon 
Stokes’ Law, which embodies the 
fact that the rate at which a particle 
of soil will settle out from a sus 

pension is a function of its size 
The larger particles settle out rapid- 
ly while the very fine particles re- 
quire a comparatively long time. As 
the particles settle out the density 
or specific gravity of the suspension 
decreases; this change is the infor- 
mation supplied by the hydromete: 
reading. Known relationships may 
then be employed to calculate the 
percentages of grains of various av- 


sion is 


reading is 


erage diameters remaining in sus 
pension (or which have settled out) 
In other words, for each of the 
time intervals specified in the test 
procedure there may be determined 
the percentage of the dispersed 


sample which is finer than (o1 


oarser than) a certain 
After the 


completed the soil is washed over a 


grain Ze 


hydrometer analysis is 
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No. 200 sieve. Material which is re- 
tained on the No. 200 sieve is oven 
dried and passed over a nest of 
listed in the 
The re- 


sults of the sieve analysis and the 


sieves—usually those 


preceding table are used 
hydrometer analysis are combined 
and the final results of the test may 
be presented in the form of a 
distribution 
In Fig 
grain-size distribution 
different 
Curve “A” is that pertaining to a 


complete 


grain-size 
curve for the soil concerned 
14 are shown 
curves for fow soils. 
uniform sand; “B” is that of a poor- 
soll: “C” is @ 


and “D” is coarse 


ly graded gravelly 
well-graded soil; 
aggregate such as used in concrete 
The meaning of this form of pres- 
examination 
There is no gravel in 
100% of it is finer 

than 2 millimeters (No. 10 sieve): 
the soil contains about 67% 


entation is shown by 
of curve “C’ 


this soil, since 


sand, 
since about 33% is finer than 0.05 

About 10% of the material falls 
in the range of clay sizes (less than 
0.005 mm). Thus, 239% of the sample 
is silt. The make-up of this soil then 
is Gravel 0%, Sand 67%, silt 23%. 
and Clay 10% 
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P ' a 
Cylindrical Soil Sample Encased in 
Rubber Membrane. 


Note: Lateral pressure is held constant 
and P, is increased until failure occurs. 


FIG. 13 (b) 





Cylindrical Soil Sample 


Note: P, is increased until 
failure occurs 














} FIG. 13 (ce) 
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@ EQUIPMENT for performing direct 


shear, triaxial compression and uncon- 
fined compression tests. 
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In many cases the entire grain- 
size distribution curve is not re- 
quired; this is particularly true 
among highway agencies which use 
the revised Public Roads classifica- 
tion system described later. In such 
circumstances a wet sieve analysis 
may be used in which the soil is 
washed over a nest of sieves of 
selected sizes. In one such method 
the soil is washed over the Nos. 10, 
40 and 200 sieves. Subsequent cal- 
culations show the percentages of 
material retained on each of these 
sieves, as well as that which passes 
the No. 200 sieve. In this method 
the material passing the No. 200 
sieve is frequently called “com- 
bined silt and clay.” Reliance is 
placed upon the limit tests to tell 
whether the material passing the 
No. 200 sieve has the characteristics 
of a silt or a clay. 


Limit Tests 


The Atterberg limits were origi- 
nally developed by the Swedish soil 
scientist whose name they bear 
In general terms, the liquid limit 
may be defined as the minimum 
moisture content at which the soil 
will flow upon the application of a 
very small shearing force. In the 
laboratory the liquid limit is usually 
determined by means of _ the 
mechanical device which is shown 
in the accompanying illustration. A 
sample of the soil being examined 
is mixed with water, placed in a 
standard manner in the brass cup, 
and grooved with a special tool. The 
crank of the device is then turned 
at a standard rate; each turn of the 
crank raises the cup from the hard 
rubber base and then allows it to 
fall through a distance of one centi- 
meter. The number of blows needed 
to close the groove over a distance 
of % inch is determined. The mois- 
ture content of the sample is then 
measured, The liquid limit is the 
moisture content at which the 
groove will just close upon applica- 
tion of 25 blows. In performing the 
test it is usually not practicable to 
establish the exact moisture content 
which corresponds to 25 blows. Con- 
sequently a number of trials are 
made with the soil at moisture con- 
tents both above and below the 
liquid limit, and the plot of Fig. 15 
is prepared. This plot or “flow curve” 
is a straight line; the moisture con- 
tent at which the plotted line crosses 
the 25-blow line is the liquid limit. 
High values of the liquid limit are 
associated with soils of high com- 
pressibility. In fact the liquid limit 
may be said to be directly propor- 
tional to compressibility. 


The plastic limit is defined as the 
minimum moisture content at which 
the soil remains in a plastic state. 
In terms of the laboratory procedure, 
the plastic limit is rather arbitrarily 
defined as the lowest moisture con- 
tent at which the soil can be rolled 
into a thread % inch in diameter 
without breaking or crumbling. If 
a cohesive soil is wetter than the 
plastic limit a thread may be rolled 
to a diameter of less than % inch 
before crumbling; if drier, the soil 
will crumble before this diameter 
can be reached. When the moisture 
content is just equal to the plastic 
limit, a thread can be rolled out by 
hand to %-inch diameter and then 
will crumble or break into pieces 
Certain example, clean 
are non-plastic; that is, no 
plastic limit can be determined. 

The plasticity index (P.1.) of a 
soil is the numerical difference 
between the liquid and plastic lim- 
its. Thus, the P.I. indicates the range 
of moisture content over which the 
soil is in a plastic condition. Sandy 
soils and most silts have charac- 
teristically low P.I. values, while 
most clay soils have typically high 
values. Soils which have high plas- 
ticity indexes are highly plastic 
and, generally speaking, are quite 
compressible. It is also apparent that 
the P.I. is a measure of cohesiveness, 
with a high value indicating a high 
degree of cohesion. The P.I. is in- 
versely proportional to the  per- 
meability of the soil; the higher the 
P.I. the lower the permeability, and 
vice versa. Soils which do not have 
a plastic limit, such as cohesionless 
sands, are reported as having a PI 
of zero. The liquid limit of the soil 
of Fig. 15 is about 43.4. Assume that 
the plastic limit of this soil is found 
to be 18.2. The PI. then is 43.4 
minus 18.2 or 25.2. 

The limit tests are most valuable 
in their relationship to the soil 


soils—for 
sands 
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classification systems explained in 
the next section. Both the mechani- 
cal analysis and the P.I. are widely 
used to control the characteristics 
of soils which are to be incorporated 
in roadways or airport runway 
structures. For example, specifica- 
tions for sand-clay mixtures which 
are to be used as bases or surface 
courses usually contain require- 
ments relative to the grading of the 
material, the liquid limit and the 
index. Experience has 
shown that strict compliance with 
the requirements relative to the 
P.I. is particularly important. 


SOIL CLASSIFICATION 


Two soil classification systems 
will be described in this section. 
These are (1) the revised Public 
Roads System, which is widely used 
in highway work; and (2) the Air- 
field Classification System, which 
has found its greatest usefulness 
among engineers dealing with air- 
port problems. 

The objective behind the use of 
either of these classification systems 
is to be able to predict the engi- 
neering behavior of a given soil 
upon the basis of a few simple 
tests which are performed upon 
relatively small disturbed samples. 
Perhaps their greatest usefulness is 
in predicting the behavior of soils 
which are to serve as subgrades. On 
the basis of the results of the rou- 
tine tests and their correlation with 
field experience, a soil may be 
classified into a group of soils, all 
of which have similar characteristics 
and properties. Classification should 
not be regarded as an end in itself, 
but rather as a tool to further the 
engineer’s knowledge of soil char- 
acteristics and behavior. 

In Table 2, which is from a report 
of a Committee of the Highway Re- 
search Board, is shown the bases of 
the modified Bureau of Public Roads 
classification system. It will be 
noticed that there are two very 
broad groups—‘“Granular Materials” 
and “Silt-Clay Materials”. There are 
seven major groups numbered from 
A-1 through A-7 inclusive, together 
with a number of suggested sub- 
groups. The A-8 group, which con- 
tained the highly organic soils such 
as peat and muck is not included, 
since it was felt that no group was 
needed for these soils because of 
their ready identification by appear- 
ance and odor. 

The Group Index is an empirical 
constant introduced into the classi- 
fication. The Group Index formula 
is: 
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U.S. Standard Sieve Openings in inches U.S. Standard Sieve Numbers Hydrometer 
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FIG. 14 





@ Chart showing grain size distribution curves of samples of various types of soil. These curves are discussed on page 89. 


GI 0.2a + 0.005ac+ 0.01 bd passing No. 200 sieve greater than d That portion of the numeri- 
In which: 15 percent and not exceeding 55 cal plasticity index greater than 10 

a That portion of percentage percent, expressed as a_ positive and not exceeding 30, expressed as 
passing No. 200 sieve greater than whole number (1 to 40). a positive whole number (1 to 20). 
35 and not exceeding 75, expressed c = That portion of the numeri- Charts to facilitate the calculation 
as a positive whole number (1 to cal liquid limit greater than 40 and of the Group Index are shown in 
40). not exceeding 60, expressed as a Fig. 16, page 92. 

b That portion of percentage positive whole number (1 to 20) Fig. 17 shows graphically the 





TABLE 2—CLASSIFICATION OF HIGHWAY SUBGRADE MATERIALS 


(With Suggested Subgroups) 





General Classification. ... Granular Materials Silt-Clay Materials 
(35% or less passing No. 200) (More than 35% passing No. 200) 





oe . ee A-2 _A-T_ 
Group Classification..... _ A-1-a A-1-b A-3 A-2-4  A-2-5 A-26 A-4 A-5 A ATS, 
14 








Sieve Analysis, per cent 
passing: 
* eee . 50 max. 
No. 40....... 30 max. 50 max. 51 min. 
No. 200.... 15 max. 25 max. 10 max. : 2 . 35 max. . 36min. 36 min. 





Characteristics of fraction 
passing No. 40: 
Liquid limit. 40 max. 41 min. 40 max. 41 min. 40 max. 41 min. 40 max. 41 min. 
Plasticity index 6 max. N.P. 10 max. 10 max. i] min. 11 min. 10 max. 10 max. 11 min. 11 min. 








Group Index ° 0 0 0 4 max 8 max. 12 max. 16 max. 20 max. 





Usual Types of Significant Stone Fragments, Fine Silty or Clayey Gravel and Sand Silty Soils Clayey Soils 
Constituent Materials Gravel, and Sand 





General Rating as Sub- : ; 
grade..... Excellent to Good Fair to Poor 








Classification Procedure: With required test data available, proceed from left to right on above chart and correct group will be found 
by process of elimination. The first group from the left into which the test data will fit is the correct classification. 

* Plasticity index of A-7-5 subgroup is equal to or less than L.L. minus 30. Plasticity index of A~7-6 subgroup is greater than L.L. 
minus 30 (see — ; ; ; 

* See group index formula and Figure 1 for method of calculation. Group index should be shown in parentheses after group symbol 
as: A-2-6(3), A-4(5), A-6(12), A-7-5(17), ete. 








ranges of liquid limit and plasticity 
index for the silt-clay groups. It 
is particularly useful in subdividing 
the soils in the A-7 group 
The precedure of using the system 
mple, in fact almost 
Table 2 i 


limination proce 


is quit auto- 
left-to- 
and the 

first 
of the 
four 
hav- 


matic used in a 
right ¢ 
given oil placed into the 


h it fits. Use 
illustrated by 


group it whit 
system will be 
pecific example using soils 
ing the llowing characteristics, as 
shown in Table 3 

Soil No, 1 Cal 
Index by 

a 65.3 39 30 

b 55 15 40 

The of 65.3 3 
range--value of “b” can not be more 
than 40 nor less than 0 

c 60 10 20 

Same reasoning as for “b” 

d 12.4 10 2 

Gl 0.2(30) 0.005(30) 20 
01(40)2 

6+ 34+ 08 9.8 

nearest whole number) 

By Chart of Fig. 16 
hand Read “9”; from 
hand chart, Read “1”. The sum of 
these is Group Index, 9 + 1 10, 


as before 


ulation of Group 


formula 


value above critical 


10 (to 


From left 


chart, right 


oil in a group, enter 
left-to-right 


To place the 
Table 2 
elimination process. This soil can not 
be A-1, A-2 or A-3 since the per 
#200 is greater than 
35. It A-4, 
P.I. is more than 8. It cannot be 
A-5, as the P.I. is than 10 
It cannot be A-6, as the liquid limit 
Hence 


and use a 


cent passing 


cannot be because the 
more 
is more than 40 it must be 
an A-7(10). 

Soil No. 2..-Group Index by chart 
(Fig. 16): From left hand chart, 
Read “2”: from right hand chart, 
Read “0”. G.I. 2 0) 2 

Referring to Table 2 this soil 
can not be A-1, 2 or 3, since amount 
passing #200 is 35% 
It meets the requirements of the 
A-4 group and thus is A-4(2) 

Soil No. 3.—Group Index by chart 
(Fig. 16): from left hand chart, 
Read “0”; from right hand chart, 
Read “0”. G.I. 0+ 0 0 


more than 
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or less 
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GROUP INDEX = SUM OF 

READINGS ON VERTICAL 

SCALE OF CHARTS 
land 2 


FIG. 16 








@ CHARTS for determining the Group Index of various soils. 


Referring to Table 2 
not be an A-l or A 
amount passing the No. 200 sieve is 
It meets the 
f an A-2-4 
A-2-4 (0) 

Soil No. 4 


, this soil can 
-3, since the 
excessive requirements 
and is designated 
Group Inde:: by chart 
(Fig. 16): From left hand chart, 
Read “0”; from right hand chart, 
Read “0”, P.I ). 

This soil can not be an A-1, since 
the amount passing the #40 sieve is 
excessive. It meets the requirements 
of the next group and is therefore 
A-3 (0) 


Soil Descriptions 

The following are brief descrip- 
tions of soils which may be contained 
in each of the groups of the revised 
Public Roads system. These have 
been abstracted from the report re- 
ferred to above 

A-1.—-Well-graded mixtures of 
gravel, sand and non-plastic soil 
binder. Also includes coarse mate- 
rials without binder. 

A-l-a. Predominantly 
fragments or gravel, either with or 


stone 





TABLE 3—CHARACTERISTICS OF SOILS 


Sieve Analysis 


Percent 
#10 
100.0 
100.0 
100.0 
100.0 


#40 
98.0 
86.0 
70.2 
79.0 


passing, by 


Plasticity 


weight Liquid Limit Index 
#200 
65.3 66.7 12.4 
44.0 17.6 5.2 
31.6 27.4 8.1 


1.2 20.8 NP 
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UQUID LIMIT 
AND PLASTICITY INDEX 
RANGES FOR THE 
A-4, A-5, A- AND A-7 
SUBGRADE GROUPS 


FIG. 17 

















without a well-graded soil-binder. 

A-1-b. — Predominantly coarse 
sand, either with or without a well- 
graded soil binder. 

A-3.—Fine beach or desert blow 
sand without fines or with a small 
amount of non-plastic silt. 

A-2.—This major group includes a 
wide variety of materials which are 
“granular” in character and yet are 
borderline between groups A-1 and 
A-3, and the silt-clay materials. 
These soils can not be classed as 
A-1 or A-3 because of poor grad- 
ing or poor binder soil, or both. 

A-2-4 and A-2-5.—Binder soil has 
characteristics of A-4 or A-5 group 
(silts). For example, fine sand with 
non-plastic silt content in excess of 
requirements for A-3. 

A-2-6 and A-2-7.—Binder soil 
has characteristics of A-6 or A-7 
group (Plastic clays). For example, 
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TABLE 5—CHARACTERISTICS PERTINENT TO ROADS AND AIRFIELDS 





Value as Foundation | Value as Base Di- 
When Not Subject to rectly under  Bi- 
Name Frost Action tuminous Pavement 


(1) (2) (3) (4) (5) (6) 


Major Divisions Letter 





GW Well-graded gravels or gravel-sand| Excellent 
mixtures, little or no fines 








GRAVEL 
Poorly graded gravels or gravel-sand| Good to excellent Poor to fair 
mixtures, little or no fines 


AND 








GRAVELLY 


Good to llent F t 
SOILS Silty gravels, gravel-sand-silt a at to goed 


mixtures 
Note 3 





COARSE Clayey gravels, gravel-sand-clay 
mixtures 


GRAINED 











—— 


SOILS Well-graded sands or gravelly sands, 


little or no fines 
Note 1 





Poorly graded sands or gravelly 


Fair to good Poor to not 
sands, little or no fines 


suitable 





Silty sands, sand-silt mixtures 





to good Not suitable 





Clayey sands, sand-clay mixtures to good Not suitable 





Inorganic silts and very fine sands, to poor Not suitable 
rock flour, silty or clayey fine 
sands or clayey silts with slight 
plasticity 








Inorganic clays of low to medium Fair to poor Not suitable 
plasticity, gravelly clays, sandy 
clays, silty clays, lean clays 





pees Organic silts and organic silt-clays Not suitable 


GRAINED 


of low plasticity 





SOILS Inorganic silts, micaceous or Not suitable 
diatomaceous fine sandy or silty 


Note 2 soils, elastic silts 





Inorganic clays of high plasticity, to very poor Not suitable 
fat clays 





Organic clays of medium to high Poor to very poor Not suitable 
plasticity, organic silts 








HIGHLY ORGANIC SOILS Peat and other highly organic soils} Not suitable Not suitable 























Notes: 


1, Containing more than half of material larger than No. 200 sieve Atterberg limits; suffix d (e. g, GMd) will be used when the 
ance liquid limit is 28 or less and the plasticity index is 6 or less; 
Containing more thon half of moterial smaller than No. 200 sieve the suffix u will be used when the liquid limit is greater than 28 
size Column 5, values are for subgrade and base courses except for 

More than half of coarse fraction is larger than No. 4 sieve size base course directly under bituminous pavement 

More than half of coarse fraction is smaller than No. 4 sieve size In column 6, the term ‘excellent’ is not used; 

Column 3, Division of GM, and SM groups into subdivisions of d served for base moterials 

and vu are for roads and airfields only; subdivision is on basis of crushed stone 


it hos been re- 
consisting of high quality processed 
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gravel and coarse sand with clay 
eontents in excess of requirements 
for A-1. 

A-4.—Non-plastic or moderately 
plastic silty soil, frequently having 
more than 75% passing the No. 200 
sieve. 

A-5.—Silty soils similar to those 
of group A-4, except that they are 
usually of micaceous or diatoma- 
ceous character and may be highly 
elastic. 

A-6.—Plastic clay soil frequently 
having 75% or more passing the No 
200 sieve. Soils of this group have 
high volume change with change in 
moisture content. 

A-7.—Similar to that of A-6, ex- 
cept that they may be highly elastic 
as well as subject to high volume 
change. 

A-7-5.—Soils with moderate plas- 
ticity indexes in relation to liquid 
limit. 

A-7-6.—Soils with high plasticity 
indexes in relation to liquid limit. 
They are apt to undergo extremely 
high volume changes. 

Agencies using this system in day- 
to-day operations have built up a 
great reservoir of information about 
its use and developed both general 
and specific criteria relating this 
knowledge to the engineering be- 
havior of soils in each group under 
different circumstances. Two general 
examples of this use of the system 
are presented here. 

Development of the group index 
formula was based, in part, upon 
these facts. First, that material 
within group A-l-a, A-1-b, A-2-4, 
A-2-5, or A-3, when properly 
drained and compacted under a 
thickness of pavement structure ap- 
propriate for the traffic to be car- 
ried, will serve satisfactorily as a 





TABLE 4— 
SOILS FOR EMBANKMENTS 


Suitability for 


Group Embankments 


A-1 Excellent 

A-2 Excellent to good. Require 
a little more care in com- 
paction than A-1 soils. 
Good to fair. Frequently 
can not be compacted by 
sheepsfoot rollers. 
Fair to poor. Fair for low 
fills, require careful con- 
trol of compaction. 
Unsatisfactory (elastic in 
nature). 
Poor to very poor. Very 
difficult to compact. 
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Approximate Equivalent Groups of Unified Soil Classification 


System and Public Roads System 


Public 

Roads 

GW A-1l-a 

GP A-1l-a 

GM A-l-a, A-2-4 or 5 
GC A-2-6 or 7 

sw A-1-b 

SP A-3 

SM A-1-b, A-2-4 or 5 
sc A-2-6 or 7 


Unified 
System 


Public 

Roads 

ML A-4 

CL A-6, A-7-5 

OL A-4, A-7-5 

MH A-5 

CH A-7 

OH A-7 

Pt None (Formerly A-8) 


Unified 


System 





subgrade, or can be made satis- 
factory by the addition of small 
amounts of natural or artificial 
binder. Materials falling in the other 
groups will range in quality as sub- 
grades from the approximate 
equivalent of good A-2-4 or A-2-5 
soils to fair and poor subgrades 
which require an increased thick- 
ness of base course or an extra 
layer (subbase) to support ade- 
quately traffic loads. The system 
can thus be related in a fairly 
specific way to require pavement 
thickness. 

The general suitability of soils 
for embankment construction is in- 
dicated in Table 4; this is a second 
example of the general knowledge 
associated with the Public Roads 
system. 


The Unified Classification 
System 

Attention will now be given brief- 
ly to the Unified Soil Classification 
System. This system was adopted for 
use by the Corps of Engineers and 
the Bureau of Reclamation in Janu- 
ary, 1952. It is based upon the Army 
Uniform Classification System de- 
veloped by Arthur Casagrande of 
Harvard University during World 
War II. 

Basic groups of the system and 
principal general engineering char- 
acteristics of the soils contained in 
each group as related to roads and 
airfields are presented in Table 5. 
The plasticity chart for the classifi- 
cation of fine grained soils is shown 
in Fig. 18. It is believed that the 
information contained in the table 
and figure is self-explanatory and 
no detailed discussion of the system 
will be undertaken here. 

Information shown in Table 5 is 
supplemented by a “plasticity chart”, 
which does not appear in this article. 
One of the principal parts of the 
“A-line”, which is a 
straight line having the equation: 


chart is the 


PI (i. EL. 20) 0.733. Fine- 
grained soils which plot below the 
A-line are designated M (silt) or O 
(organic); above the A-line as C 
(clay). The chart is also used in de- 
lineating coarse-grained soils which 
contain fines (GM, GC, SM, SC). 

Use of the system can best be il- 
lustrated by classifying the four 
soils previously examined. 

Soil No. I: Since about 65% of 
this soil passes a No. 200 sieve, it 
must fall into one of the fine- 
grained soil groups. The plasticity 
chart tells us that, with a liquid limit 
of about 67 and a plasticity index 
of only 12, the soil must be either 
OH or MH. If the soil contains a 
large amount of organic material it 
would be an OH, otherwise MH. 

Soil No. 2: Since more than half 
of this soil is larger than the No. 200 
sieve, it belongs in one of the coarse- 
grained groups. Since all the coarse 
fraction is finer than a No. 4 sieve, 
it must be a sand. It will not meet 
the requirements for an SW or an 
SP. It may be either an SM or an 
SC. However, examinations of the 
plasticity chart indicate that the 
soil is a borderline case, since the 
Atterberg limits are above the “A” 
line with a P.I. between 4 and 7 
Therefore, the soil is SM-SC. 

Soil No. 3: Using the same reason- 
ing as for Soil No. 2, this soil must 
be either an SM or SC. Since the 
Atterberg limits plot above the “A” 
line and the P.I. is more than 7, it 
must be an SC. 

Soil No. 4: Since this soil contains 
very little fines, is all finer than a 
No. 4 sieve, is non-plastic, and is 
essentially one size, it is an SP. 

The above comparisons of soil 
classifications are summarized below: 


Revised Unified 

Soil. No. PR System System 
1 A-7(10) MH 

2 A-4(2) SM-SC 
3 A-2-4(0) SF 
4 A-3(0) SP 





aay 
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Building Roads 
with a Ditch Digger 


AND-clay roads have been built 

for many years. They take ad- 
vantage of the favorable road build- 
ing qualities of the two materials 
Sand roads are good when wet but 
give poor support to traffic when 
dry. The sand also blows away 
Clay on the other hand is excellent 
when dry but slippery and muddy 
The proper combination 
f the two produces a satisfactory 


when wet 


road surface. 

Usually this type of constructior 
is carried on where the existing soil 
is predominantly sand or 
cally all clay. Under these circum- 
stances one or the other of the 
materials must be hauled to the job 
and combined with the one already 
there. In other words, sand is added 
to clay or clay is added to sand 

In some areas in Texas, and prob- 
ably other places also, there is a 
layer of sand on the surface with 
clay underneath. In its natural state 
the sand blows to the side of the 
road, fills the ditches and piles up 
along the fences. Until a short time 
ago the maintenance procedure was 
to blade the sand back into the 
road and hope for the best. 

A recently elected County Com- 
missioner, J. F. Bodine of Colorado 
City, Texas, had noticed that the 
areas of road crossed by pipe lines 
were generally in good condition. 
To ascertain why this was so he 
visited a pipeline job and, after a 
few hours study, came away with 
the answer. In digging for a pipeline, 


practi- 


the trenching machine cuts through 
the light sandy topsoil and into the 
heavy clay topsoil, mixing them to- 
gether as they were brought to the 
surface. The mixture was approxi- 
mately 50 percent each of sand and 
clay—a mixture that would not 
blow when dry and would not turn 
into mud when wet. 

Equipped with a Cleveland No 
140 Ditcher powered by an Interna- 
tional engine and two International 
powered Austin Western 
Bodine’s crew of six men have re 
built 9 miles of road in three months 
and plan to rebuild 40 miles before 
the end of the year. 

The first step in rebuilding a road 
is the removal of existing fence 
posts and rolling up the wire that 
can be re-used when the project is 
complete. This is the job of crew 
members not assigned to machines 

Next, the graders blade the sand 
dunes on each side of the road 
toward the center. This phase of the 
operation is finished when the road 
center is level and the side piles 
of sand have been removed. 

Cutting a ditch five feet deep, 26 
inches wide and 12 feet from the 
centerline, the trencher now throws 
the spoil toward the center of the 
road. This places a mixture of sand 
and clay where the 
spread it later and also raises the 
center of the road 24 to 36 inches 
When the trencher reaches the end 
of a section being worked on, it re- 
turns on the opposite side, throwing 


graders 


graders can 


@ LEFT: With ditcher operating (in 
background) a motor grader fills trench 
by blading sand from road surface. 


@ BELOW: Good mixture of clay and 
sand is basis for procedure. Trencher 
mixes sand and clay as it digs. 





an equal amount of material toward 
the center. Occasionally, a third or 
fourth pass is made by the trencher 
if more height is necessary for the 
road. 

After the trenching, graders begin 
working the sand left at the side 
of the road into the empty trenches, 
packing it by running their wheels 
over it until the trench is full cf well 
tamped sand, thus forming a sand 
drain. Routine spreading of the spoil 
banks tossed up by the trencher 
makes an excellent road surface of 
completely mixed sand and clay, 
raised higher than the surrounding 
land. 

This system will work only when 
the sand and clay lay in the proper 
manner but is a very economical 
method when conditions are right. 
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Using Moving Pictures 


for the 


RIOR to the last election the 

New Jersey Highway Authority 
used a motion picture effectively to 
get out the vote and pass the refer- 
endum to authorize pledging the 
state credit to issue $285,000,000 in 
bonds to pay for the construction 
of the Garden State Parkway. 

The Authority commissioned On 
Films, Inc. of Princeton, N. J. to 
make the film. Scenes were devoted 
to showing the congestion of present 
traffic routes and the dangers en- 
countered. Safety 
new highway 


features of the 
were stressed. The 
method of financing the work was 
presented by colored charts. Maps 
were used to show the location of 
the highway and its effect on the 
surrounding country. 

During the six weeks before Elec- 
tion Day the film was _ exhibited 
1,230 times before audiences in al] 
parts of the State 
lodges, religious groups, social or- 
ganizations, 


Service clubs, 


clubs and 
others saw it. It was used on tele- 


luncheon 


vision broadcasts by local stations 
reaching a cross-section of viewers 
that is of increasing importance 

It would have been possible to ad- 
vance all of the arguments in favo 
of the project in speeches or the 
written word. But no media othe 
than a sound-color motion picture 
tells the story so clearly, dramati 
cally and compactly. In almost every 


@ SECTION of Garden State Parkway looking north. 


Publie 


public education program, there is 
the danger of facts being neglected 
or distorted by the careless speaker 
or writer. With a sound motion pic- 
ture the facts are presented exactly 
as desired. This control of subject 
matter is important when dealing 
with political issues. Then again, the 
motion picture audience is a captive 
audience, they either look and listen, 
1 they go to sleep. There is nothing 
else to do 

Now all of this is very fine for a 
tate or large city but what can 
the small community that wants to 
yromote a new schoolhouse, sewage 
iisposal plant or similar project do 
to use the motion picture to present 
the facts to the voters? A picture 
planned and produced by a com- 
nercial organization will cost too 
much money for the usual city or 


Promotion of 


Projects 


county, but the job nevertheless 
can be done at a reasonable cost. 
Camera clubs exist in practically all 
communities. If there is no organized 
club there are almost always a 
number of amateur motion picture 
fans. If the political organization 
will furnish the raw film, a group 
can usually be found who will be 
glad to do the photography as a 
public service. It is not much of a 
trick to prepare a scenario listing 
the facts and the proposed scenes to 
illustrate them. It won’t be followed 
exactly but will serve as a guide 
This is a good time to decide on the 
length of the film which should not 
run more than about 20 minutes or 
800 feet of 16 mm film at sound 
peed 

Editing may require professional 
(Continued on page 123) 


@ NEW PARKWAY will help ease this traffic load. 
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Over 100 at Meeting 
of So. Calif. Chapter 


LOS ANGELES—Dr. John P 
Buwalda, Professor of Structural 
and Engineering Geology, 
Institute of Technology, 
earthquakes 

to 
west 


California 
discussed 
a subject of vital im- 
portance public works officials 
the at the August 
meeting of the Southern California 
Chapter. 

Over 
were 


on coast 


100 members and 
attendance. Dr. Buwalda 
explained the causes of the 
earthquakes that occurred in Bak- 
ersfield and other California 
last year. He also discussed the 
sibilities of future 


guests 
in 


cities 
pos- 
occurrences and 
the responsibilities of public offic 
and with 
building 
the public a 
protection against earthquakes 
104) 


‘ials 
to 
and 


greate! 


constructors regard 


eliminating hazards 
thus offering 


(Continued on page 





70 PERSONS FROM 27 STATES, HAWAII AND D.C. 
TO TAKE PART IN 1953 CONGRESS PROGRAM 


Arrangements Now Virtually Complete for Annual APWA Congress 
to be Held in New Orleans October 26th to 29th 


CHICAGO Arrangements are 
now virtually complete for the 1953 
Public Works Congress to be held in 
New Orleans October 26-29. Regis- 
tration is expected to reach an all- 
time high with over 1,000 persons 
More than 60 leading 
manufacturers of all types of public 
works equipment will display thei! 
in the Municipal Audi- 
torium this beautiful gulf-port 
city. An outstanding program 
arranged all aspects 
ol public works activities. Some 
persons, from 27 states, Hawaii 
the District of Columbia will 
ticipate in the program 

“Composting As A Met 


Disposal,” is a 


scheduled 
October 27 


af 


for Tuesday 

John R. Snell, 
Department of Civil 

Michigan State College, 
ing, Michigan, will 
posting Processes”; Dr. M. S. An- 
drews of the U. S. Department of 
Agriculture, Beltsville, Maryland, 
will discuss the “Economics Of Com- 
Another yet to 
announced, “Opera- 
tional Carl Schneider, 
New 


discussion of 


morning, 
Head of 
Engineering, 
East Lans- 
discuss “Com- 


in attendance 


products posting.” speaker, 


in be 


will discuss 
Problems.” 


Engi 


will moderate 


has 


been covering Consulting 
70 La., 


and 


neer, 


the 


Orleans, 


this timely subject 
par- . 
Intergovernmental Relations 
William G. Willis, 


tute of Local 


10d of 


Director, 
Government, 


Insti- 
Garbage symposium 


Uni- 





H. P. Long Bridge on Old Spanish Trail to New Orleans 
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Pittsburgh, 
second sym- 
Re- 
Wed- 
This 
Nor- 
Director, 
will 
relates to 
* William D 
General Manager, C 
and Newton C 
t Ne 1, Ne 


will moderate 
posium 
lations 


1esday 


on 
9g 
by 


ober 


pre 
who 
t} 


. nmwWay 
An le 


Neil 


on, amp- 
Sanitation 


Kentucky, 


ounty 
ary ¢ 
por . 
ntere 
‘6 7 


Commis 


nmental 


nt 


OVE! 
and 


of 


reatme 
is ioner 

Water, Phi due will dis- 
uss this subject a lates to “Wa- 
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Glazed Tile 
FILTER BOTTOMS 











Here’s why — 


Permanent * No corrosion or tubercula- 
tion * Equal distribution + Low loss of 
head + Requires only small sized gravel 
* No metal in contact with water! 


Write today for details 


.F. B. Leopold Co., Inc. 
2413 W. Carson Street 
Pittsburgh 4, Pa. 


=: Kikst Ard to Waste Treatment 


INCREASE 

SEWAGE PLANT CAPACITY 
WITHOUT CAPITAL COST! 
WHAT IS IT? 


@ BIONETIC is a dry powder of preserved 
beneficial groups of micro-organisms thot 


accelerate natural biological action 


WHAT DOES IT DO? 
@ BIONETIC can save money on sewage 
plant problems including oder control, in- 
creased sludge digestion capacity, and 


scum * anket control 


INTERNATIONAL ACCEPTANCE: 


@ BIONETIC is fully used by hundreds 








of pal , industries, resorts, and 


institutions 


For FREE Literature Write: 
A. J, Krell, technical director 
° + 
CORPORATION 
PO BOX 6724 HOUSTON 5, TEXAS 
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gram is scheduled for Thursday 
morning, October 29. This symposi- 
um on “Performance Budgeting In 
Public Works” will be moderated 
by Robert K. Sawyer, Managing Di- 
Philadelphia, Pa. Richard 
Gallagher, Director of Public Works, 
San Diego, California, 
‘Work Units” and J. H 
Public Works, 
Virginia, will discuss “Work Pro- 
”* The problems and _ pro- 
relating to “Budget Prepa- 
and Control” will be 
cussed by Charles L. Seamann, 
Certified Public Accountant, 
Consultant to the City of 


¢ ! ¢ 
rieans, 


rector, 


will discuss, 
Gould, Di- 
rector of Richmond, 
pram 

cedures 
ration dis- 
and 


New 


What's Your Question? 


Six “What’s Your Question” ses- 
sions have scheduled to run 
concurrently Tuesday afternoon and 
again on Wednesday morning, Oc- 
tober 27 and 28. The table, at these 
sessions, will be staffed by the fol- 
lowing persons who serve as 
consultants at these and 
presented by 


been 


will 
sessions 
answer questions 
those in attendance 


Tuesday Afternoon 

STREET DESIGN AND CONSTRUCTION 

H. F. Clemmer, Engr. of Materials 
and Standards, Engr. Dept., Wash- 
ington, D. C.—(Low Cost Pave- 
ments)—Chairman. Leo F. Flotron, 
Engr. of Highways, Dayton, Ohio. 
(Surface Drainage Structures). A 
A. Anderson, Chief Highway Con- 
sultant; Portland (Concrete Pave- 
ments) Cement Assoc., Chicago, Il. 
Ben R. Paris, Asst. General Supt. 
Bureau of Street (Bituminous Pave- 
ments) Maintenance, Dept. of Pub- 
lic Works, Los Angeles, California. 


PERSONNEL ADMINISTRATION 

Robert G. Sarvis, Director of Pub- 
lie Works, Cincinnati, Ohio. (In- 
Service-Training)—Chairman. Wil- 
liam W. Shaw, Director of Person- 
nel, New Orleans, La., (Job Specifi- 
cations and Pay Scales). Charles 
W. Terry, Personnel Director State 
of Alabama, Montgomery, Alabama. 
(Recruiting and _ Indoctrination). 
E. B. Shultz, Chief Personnel Rela- 
tions Branch, Tennessee Valley Au- 
thority, Knoxville, Tennessee. (Em- 
ployee Relations) 


REFUSE DISPOSAL -—~ Casimir A. Ro- 
sus, Director of Engineering, Dept. 
of Sanitation, New York, New York. 
(Incineration and Salvage)—Chair- 
man. Walter Bonnet, Engineer- 
Civil, Corps of Engineers, U. S. 
Army, Washington, D. C. (Sanitary 





Make Your New Orleans Hotel 
Reservations Without Delay 


The APWA has been allotted 
several hundred rooms in six top 
hotels. Requests for reservations 
should be addressed to: Chairman 
of the Housing Committee, 1953 
Public Works Congress and Equip- 
ment Show, Room 415 City Hall 
Annex, New Orleans 12, Louisiana. 

For further details and_ rates 
write to the APWA Headquarters, 
1313 East 60th Street, Chicago 37, 


Illinois 





Land Fill). The speaker on swine 
feeding will be announced later. 
Earl W. Deering, Commissioner, Di- 
vision of Refuse Collection, Dept. 
of Streets and Sewers, St. Louis, 
Missouri. (Grinding). 


PUBLIC WORKS FINANCING —-Milton 
Rosen, Commissioner of Finance, 
St. Paul, Minn. (General Tax Levy) 
Chairman. John E. Dever, City 
Manager, Two Rivers, Wisconsin. 
(Special Assessments). Joseph F. 
Clark, Executive Director, Munici- 
pal Finance Officers’ Association, 
Chicago, Illinois. (Borrowed Funds). 
E. L. Filby, Consulting Engineer, 
Black and Veatch, Kansas City, 
Missouri. (Service Charges). 


PUBLIC RELATIONS The chairman 
will be announced later; he will dis- 
cuss Reports. Hoite Agey, Director 
of Publicity, Miami, Florida. (Visual 
Aids). Reed McKinley, Director of 
Public Works, Kansas City, Mis- 
souri. (Employee Education). Ger- 
ald P. Caffrey, Coordinator, Radio 
and Publications, Milwaukee, Wis- 
consin, (Radio, TV, and the Press). 


SUBDIVISION DEVELOPMENTS — A]- 
bert C. White, Assistant Director, 
Public Works, Richmond, California. 
(Planning and Programming of Im- 
provements) —Chairman. Kenneth 
K. King, Director of Public Works, 
Phoenix, Arizona. (Financing of Im- 
provements). Harlan Mathews, Di- 
rector, Division of State Planning, 
Tennessee State Planning Commis- 
sion, Nashville, Tennessee. (Mini- 
mum Standards). The speaker on 
Controls and Enforcement will be 
named later. 


Wednesday Morning 


STREET MAINTENANCE AND REPAIR 
~George E. Martin, Highway Con- 
sultant, Public Works Magazine. 


(Continued on page 102) 

















THE WHOLESALER’S TEAM 


All through his life, the average American learns the value of team 'play. 


In his formative years, he finds that touchdown plays are those in which 
every man carries out his assignment perfectly. 


His military experience proves that his very life depends upon the men 
on either side of him. 


And, in business, he finds that success is the result of a carefully integrated 
team. 


So it i6 with your wholesaler. His business philosophy is to serve people 
like yourself. To answer your demands, he looks for cooperative people 
who will balance each other. 


He has salesmen and countermen who know the products they are handling. 
They supply information as to a product's abilities or limitations, They 
provide hints as to new techniques, conservation of materials, and labor- 
saving methods. To their customers, the salesmen and countermen are 
really the wholesaler. 


And, behind the scenes, the wholesaler has a competent warehouseman, 
This man pushes orders through quickly and knows where he can lay his 
hands on any item at any time. 


Other people are on the wholesaler’s team, too. His purchasing agent 
keeps tab on the field, buys up-to-the-minute materials, keeps a constant 
stock inventory. His credit men, his billing people, and his typists are 
all important cogs in the machine. 


The wholesaler? He keeps his finger on the pulse of the industry. Often, 
he performs the functions of the people described above. He personifies 
his team and its service to you. 


We at Wolverine Tube Division are proud to be on the wholegaler’s side. 
That's why we tell you that for good service and the best of materials 
(including of course Wolverine copper 
tube) to “buy from your wholesaler’’. 


WOLVERINE TUBE DIVISION 
of Calumet & Hecla, Inc.,:Manufac- 
turers of Quality-Controlled Tubing, 
1451 Central Avenue, Detroit 9, Michi- 


gan. Plants in) Detroit, Mich., and BUY FROM fe) 


Decatur, Ala. 
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Ask the man behind the‘‘gun”’... 


How these 8 major 
design advances 
make White the top 
engineers transit 


Coated optics. 


An optics system redesigned to achieve 
more effective aperature 


Covered leveling screws. 
Improved telescope bearings. 
New “'U"’ design standard. 
Glass Reticules. 


Improved design and hand-lapped tan- 
gent screws 


Centrifugal castings 


i > IMORROW as in the past, White 


Engineer Transits will continue t 
ott the most up-to-date 

onstruction feature Thi 

eater accuracy, longer instru 
cu ict use ir ; t ill thre feta i 


for Bulletin 1053. Davin Wuirre Co 
399 WW) Cou St.. Milwaukee 12, Wis 


We offer 
the most expert 
REPAIR SERVICE 

on all makes 
all types of 


instruments 


Lk 


4 ; ‘ i ane ae 





Presented in coc 


yperation with the American Public Works Association 


ind through the courtesy of the 


Washington Office 





UNICIPALITIES throughout 
M the nation spent $31 million for 
water pollution control project 

s the first quarter of 1953, a 
to US Public Health Service 
Contract awarded for 
municipal tment 

projects designed to kee} 

harbors 
these, 61 were 
for construction of new sewage 
418 for 


improvement of 


wastes out ol! rivers, 


and waterways. Of 


1 } 
treatment plants, eniarge- 


ment o1 existing 
plants and 10 for construction of in- 


terceptor sewers. Projects, by majo 


d) alnage basins 


were 


Drainage Casin Projects 


Northeast 1 
North Atlantic 9 
Southeast 11 
Tennessee 1 
Ohio 14 
Lake Erie 3 
Western Great Lakes ‘ 3 
Upper Mississippi 13 
Missouri 10 
Southwest, Lower Mo. 10 
Western Gulf 21 
Colorado 2 
Great Basin 3 
California 11 
Pacific Northwest 7 


Total 119 


Cement Supply to Improve 


At a July 30 


between the 


meeting in Washing- 
representatives of 
cement industry and officials of 
National Production Authority, 
Dept of Com., it stated that 
supplies should improve 


was 
cement 

Pointing to an expansion of ap- 
oximately 10°) in production ca- 
defense p! duction 
1950, the 


industry 


acity since the 
program was initiated in 
stated that the 


was capable of meeting this year’s 


onterees 


shortages 


and 


cement needs. Temporary 
longer 
yn backlogs are ex- 


u 
i. ted to be filled 


should not crop up any 
public constructi 


shortly 


for publi 


are tn 


of the American Municipal Association, 





More 
Fourth 


¢ 
nents to 


Critical Materials 
1953 allot- 
projects will be 


quarter metal 


defense 


down, thus allowing more materials 


Here 


fourth quar- 


construction needs 


allotments for 
ter 1953 as compared to third quar- 
ter 1953: Steel, fourth quarter 1.8 
million tons against 2.3 million tons 
for the third 217.5 


million mil- 


quarter; copper 
243.7 


lion; aluminum 203.6 million pounds 


pounds against 
against 223.9 million. Fourth quarter 
steel allotments are cut down about 
20°, other metals about 10%. 


New Toll Road Authorities 
So far 1953 
have road 
while other states have authorized 
extension of existing toll 
States creating new authorities are: 
Florida, Illinois, Kansas, Michigan, 
Nebraska, Texas and Wisconsin. In 
all of these states the law provides 
that construction bonds will be paid 
tolls of the 
The deemed 
to be debts of the respective states 

but rather of the Authorities 
In addition, the Connecticut High- 


during seven states 


created tol] authorities, 


routes. 


from charged for use 


roads bonds are not 


way Commissioner has been au- 
thorized to build a toll expressway 
New York to the Rhode 
line. In New Hampshire, a 


authorized 


from the 
Island 
toll 


southeastern 


road is across the 


corner of the. state, 
second tol] 


New 


okayed the 


road approved 
Hampshire. North 
Carolina-Vir- 
ginia Turnpike Authority to build a 
toll coastal that state. In 
Oklahoma, the will hold a 


whether or not to 


with a 
for central 


Carolina 


road in 
voters 
referendum on 
extension of the Tulsa- 
Oklahoma City tol! road from Okla- 
City to Wichita Falls, Texas, 
and Wichita, Kansas, and from Tulsa 
to Joplin, Missouri. 

California, Missouri, New Mexico 
Rhode Island and Washington legis- 
} 


down to!!] 


1uthorize 


noma 


atures turned road au- 


1 ’ 
thority proposals 
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CONVENIENCE... SAFETY. . ECONOMY... 


THE ADVANTAGES OF 
AN UP-TO-DATE 
WATER SYSTEM 


In addition to providing an adequate 
supply of pure water, a modern municipal 
water system should assure the following 


advantages oes 


CONVENIENCE— it should assure 
pressures that are high enough 
all times for convenient wate 


usage. 


SAFETY it should provide a re- 


serve of water for fire protection. 


ECONOMY-— it should be econom 
ical to operate and also provide a 
savings to the community by im- 
proving the fire insurance rating. 


Built in standard capacities from 
25,000 to 250,000 gallons, the modern, 
streamlined Watersphere will bring these 
benefits to almost any community. Where 

larger elevated water supply is needed. 
we build other designs in standard capaci 
ties up to 3.000.000 gallons. 


Write our nearest oflice for estimates 
or quotations on a Watersphe re or a Hor 
ton elevated tank to improve your munici 


pal water system. 


° hb 


200 000-2al. Horton Water- 


4 " 
A > sphere in the’ munie ipal 
| iat, ‘ % water system at Paxton, IIL. a 


i) CHICAGO BRIDGE & IRON COMPARY | 


Plants in Birmingham, Chicago, Salt Lake City, and Greenville, Pa. 


Atlanta 3 arene -2123 Healey Bid Los Ange 

Birmingham 1 1532 North Fiftieth 1 New - omar eee ee Bide 
WELDED STEEL Chicago 4 2115 McCormick Bldg Philadelphia 3 1648-1700 Walr . St. side 

Boston 10 1038-201 Davonshire St Pittsburgh 19 3246 "al Bide 

Cleveland 14 2221 Midland Bidg San Francisco 4 1525. 200 Bush St 


STORAGE TANKS Detroit 26 1536 Lafayette Bidg Seattle 1} 1339 Henry Bldg 


Houston 2 C & | Life B'dg Tulsa 3 1641 Hunt Bidg 


Now’s the time to mail this month’s Readers’ Service card. 





1953 Congress 


(Continued from page 98) 


New York, N. Y., (Patching). Roy 
W. McLeese, City Engineer, Salt 
Lake City, Utah. (Drainage Struc- 
ture Maintenance) Chairman 
Wesley A. Beck, Supt. of Streets, 
Tulsa, Oklahoma. (Pavement Cuts 
and Backfilling). Arthur W. Tews 
City Engineer, Duluth, Minnesota 
(Seal 


Coating and Resurfacing) 


REFUSE COLLECTION James §S 
Devlin, Director, Dept. of Public 
Works, Pittsburgh, Pa., 


(Prepara- 


tion of Refuse and Collection Meth- 
ods)—-Chairman, Stafford W. Gray- 
don, Sanitary Engineer, Atlanta, 
Georgia. (Planning of Collection 
Operations). Ralph C. Graham, 
Supt. of Construction and Public 
Works, Davenport, Iowa. (Refuse 
Collection Equipment). Philip E 
Shaynem, Shane Brothers, Inc., 
Washington, D. C. (Contract and 
Private Collection) 


PARKING FACILITIES AND TRASFIC 
CONTROLS Allan H. Rogers, Supt 
of Public Works, Garden City, N. Y 
(Off-Street Parking Facilities) 

Chairman. Marvin L. Davis, Di- 


TIBI LOL ec 
WITH SENSE? | 


TAR AND ASPHALT 


KETTLE 


is the. most sensible buy on the 
market. Here's the black-top mainte- 
nance unit for Highway Depart- 
ments, Contractors, Cities, Counties 
and Park Departments. It's the kettle 
that gives a continuous flow of ma- 
terials. Turn on the Hand Spray or 
Motor Spray Attachment and spray, 
no waiting for melted material 
Open the Draw-Off Cock and im- 
mediately there's material for filling 
pouring pots. ; 
The 84-HD is a sturdy, fast tralling 
unit built to give long service. It's 
heated by Vaporizing Torch Type 





Burners, has patented features for fast 
heating and economy in. operation. 

So when you spend those mainte- 
nance dollars get the Kettle that 
gives long life, fast heating and 
economy’ in operation. ‘ Get one- 
hundred cents of, value for every 
dollar spent. For further details on 
the 84-HD write for Bulletin No. 1. 


LITTLEFORD BROS., INC. 
454 E. Pearl St. © Cincinnati 2, Ohle 


it's a fact 


our handy Readers’ Service card is the way to get new catalogs 
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rector of Public Service, Akron, 
Ohio. (Street Parking Regulations) ; 
Robert A. Mitchell, Chief Traffic' 
Eng., Div., Gannett, Fleming, Cord- 
dry, & Carpenter, Inc., Harrisburg, 
Pa. (Traffic Control, Devices and 
Regulations). D. P. DeBord, Plan- 
ning Engineer, Dept. of Public Im- 
provements, Omaha, Nebraska 
(Zoning Requirements) 


DRAINAGE George R. Thompson, 
City Engineer, Detroit, Michigan 
(Storm Water Drainage)—Chair- 
man. Robert Usher Andrews, Engi- 
neer in Charge Sanitary Sewer Di- 
vision, Dept. of Public Works, Fort 
Worth, Texas. (Sanitary 
Ray Blessing, Commissioner of 
Streets and Sewers, Kansas City 
Mo. (Sewer Maintenance). Kenneth 
V. Hill, Partner, Greeley and Han- 
(Sewage Treat- 


Sewers) 


sen, Chicago, I] 


ment) 


EQUIPMENT MANAGEMENT Fred- 
erick W. Crane, Comm. of Public 
Works, Buffalo, N. Y. (Equipment 
Maintenance) —Chairman Adolph 
P. Rasmussen, Mechanical Engineer, 
Chicago Park District, Chicago, Il 
(Specifications and Procurement) 
T. J. O'Leary, Supt. of Sanitation 
Dept. of Public Works, Boston 
Mass. (Rental of Equipment). Rich- 
ard F. McBean, Supt. Div. of Auto- 
motive Equipment, City and County 
of Honolulu, Honolulu 
(Records) 


Hawaii 


STREET SANITATION L. D. Mer- 
rill, Supt. of Streets and Garbage, 
Birmingham, Ala. (Street Cleaning) 

Chairman. George J. Maher, Di- 
rector Public Works Dept., Lewis- 
ton, Maine. (Snow and Ice Control) 
James J. Reilly, Executive Director, 
Mayor Kennelly’s Committee for a 
Cleaner Chicago, Chicago, II]. Fran- 
cis Blake, Comm. of Streets, Kansas 
City, Kansas. (Equipment) 


New APWA Chapter Soon 
To Be Formed in Wisconsin 


WEST ALLIS. WIS.—Peter Bur- 
bach, City Ergineer of West Allis 
Wisconsin and the _ Association’s 
Chairman in that state, reports 
that over twenty-five members have 
signed petitions for the establish- 
ment of a Wisconsin Chapter of 
APWA. All persons directly or in- 
directly interested in public works 
activities, in that state, who wish to 
become charter members of the pro- 


(Continued on page 104) 
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BUSINESS = NMIADUCT 
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AIRPORT 


Continuous-tapered Monotube Poles are available in a broad 
MONOTUBE POLES range of standard designs and sizes to meet definite re- 
quirements in all types of thoroughfare lighting. And, 
with Monotubes, you gain the extra benefit of cold-rolled 
... best for every | 
———- strength, outstanding appearance and unmatched experi- 
ence in modern pole construction and installation. Why 
. e 
lighting need 


not write for specific data on your requirements or ask 


for catalog. The Union Metal Mfg. Co., Canton 5, Ohio. 


Monotube Lighting Poles U N I O N M ETAL 





So. Calif. Chapter cay. The title of 
(Continued from page 97) 

‘ 2 and iS a 

Max Bookman Engineer-In- 
Charge of the So. California Office 


Copies can 


sources, also took part in the pro- rk Ave 


! 
population growth tin that area [IT C7 
po} ‘ prices t $17.67 


a 


f 


problems of an. efficient 


$66.79 


‘ 


} 
and pientilul wate | { 
* J r lity ! ) be 


ail ) 
istain this grow 
1 private attorne 


matter was the 


New APWA Chapter rector, 1313 East 60th Street, 
(Continued from 


hould 


without delay eo ee 


now 
Yanizational m 


ne near future 


Fifteen local chapte ! 


een organized to 


trie objective ot 


MOVIE OF THE MONTH 


The United State Publi Health t¢ the latest to 


Service in 1951 produced an ex- proved by the Boar 


the film is—“A 
In The Bucket” 
both black and white and APW . 

; A Membership Today 
be purchased 
. , Government Films Depart- items are included in this col- 
of the State Division of Water Re- e} United World 
New York 29 with the activities and nature 
gram and di issed the rapid rate New ‘ork. White and 
pel Copy i lor 
pel COpy 
borrowed i 
alth Department snes sented in the Association’s 


a about its many advantages by 
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It is avail- Write for Full Details about 


minute sound 
Each month special news 


Films. Inc.. umn to acquaint our readers 


black prints of services rendered by the 
APWA. Supplemental infor- 
mation concerning items ap- 
pearing in this column is pre- 
in 
Newsletter Membership _ is 
only $10. a year. Find out 


writing the Executive Di- 


“hi ¢ ¢ Ij .. 
page 102) Chicago 37, Illinois. 











contact City 


made for an 


Cost of Laying Water Pipe in 
Elmira, N. Y. 
The Elmira, N. Y., Water Board, 
promote John G. Copley, General Manager 
Association ‘ives the amount of pipe laid in 1952 


1 1 
to de he ld in 


The newly established Iowa Chap- and the cost per foot in the 1952 


officially ap- innual report, as follows: 6-inch, 


d of Directors 8451 ft. at $3.37 per ft.; 8-inch, 2262 


cellent film telling the story of how will receive its charter and elect its ft. at $5.21 per ft.; 10-inch, 1967 ft 


one town added fluoride to its first slate of officers 
water supply to reduce tooth de- be held next month 


at a meeting to at $5.33 per ft.; and 12-inch, 348 ft 


at $13.24 per ft. 





mm BUILD BETTER SEWER LINES 


S$ 


SURFACE 


This highly reflective, 

smooth surface flexible sheet- 

ing makes a smashing, attention- 

compelling sign with greater day 

and night value. The smooth, self- 

cleaning surface can be screened, 

sprayed or brushed. It is easy to 
apply and makes 
the best long life 


GREATER signs and mark- 
SAFETY ing devices. 


LONGER RANGE 
DURABILITY 


Write for 
complete 
description 


samples and 


prices 


THE 
Grate rc. co. 


BELLEVUE, KY. 
(Opposite Cincinnati) 


Get full details s month's products 


with 
WESTON 
GASKETS and FORMS 
for 


SEWER PIPE JOINTS 
(a cement joint) 
® No jute used—gasket centers spigot. ® Definite space 
in each joint for cement. © Form confines cement-grout 
to lower portion of joint. @ Particularly advantageous in 
water-bearing trenches. @ Infiltration minimized. 


L.A. WESTON CO. {cr 








for CAST IRON PIPE | 


CALL OR WRITE 


McWANE Cast Iron Pipe PACIFIC STATES Cast Iron 
Company, Birmingham, Ala Pipe Co., Provo Utah 
: Pipe sizes 2'' thru 24 
Pipe sizes 2’ thru 12 Sales Offices 
Sales Office rove Utah, P. O. Box 18 
ne 3200 
Birmingham 2, Ala ’ P.O. Box iver 3S Cole 1921 Blake 
ne: 4-052) Street. Phone: Main 0697 
333.0 North »s Angele 48, Calif 6399 
Phone CE ilshire Blvd. Phone: Webster 


4, Calif 235 
mery Street Phone 
- 1421 
rtland 4, Oregon, 501 Port 

nd Trust Bldg. Phone: At 
water 2815 
r Lake City Waterworks 
: Equipment Co. Phone: 4-197) 
Avenue PI r ve Seattle Wash Smith Tower 
5683. Bldg. Phone: Seneca 2680 














mail your Readers Service card today 





Recognized Everywhere... 





WHEREVER YOU LIVE, you recognize this view of 
San Francisco, a great city, famed for its beautiful 


L-N CUSTOM-ENGINEERED Specify Leece-Neville Alternators on: 


bridges. And San Francisco recognizes the Leece-Neville 


Alternator ...it has proved its reliability on hundreds 
= POLICE CARS » AMBULANCES of that city’s municipal vehicles. 

—_. RESCUE EQUIPMENT 

San Francisco is just one of many cities where L-N Alter- 

NA , 
WRECKERS + FIRE ENGINES nators are helping reduce costs and keep equipment on 
si SNOW REMOVAL EQUIPMENT the job. You'll find them in New York, Chicago, 

Alternator OC Generators Philadelphia, Los Angeles and hundreds of other cities, 

saan STREET CLEANERS large and small, here and abroad. 

BUSES » UTILITY TRUCKS 1 ' 

r. We t's easy to find the reason for such a wide acceptance 
Lay iu TOW TRUCKS of L-N Alternators as replacements for conventional d.c. 
¢< Js REFUSE COLLECTION TRUCKS generators. More than seven years of performance on 

a Cranking many thousands of vehicles has proven the advantages 

Regulators Motors SUPERVISORS CARS of the L-N Alternator System. 

AIRPORT VEHICLES - OFFICIALS CARS 

With 25 to 40 amperes at curb idle and full output from 
CIVIL DEFENSE CARS 18 m.p.h., batteries stay charged, vehicles keep going, 
ALARM MAINTENANCE CARS crews keep working. Add an L-N Transformer, and you 

ALL VEHICLES WITH 2-WAY RADIO have 110 volt power...plug in portable power tools. 

Smal! Motors 2 There are L-N Alternators for 6 valt systems with capac- 

POWER SHOVELS - GRADERS ities to 9S amperes; for 12 volt, up to 180 amps. Be 

BULL DOZERS - DUMP TRUCKS sure to specify Leece-Neville. For all the facts, write 

You CAN The Leece-Neville Company, Cleveland 14, Ohio. 


Custom-Engineered Electrical Equipment Since 1909. 














L-N Alternators 


proved by performance for over 7 years 


Need more facts about advertised products? Mail your Readers’ Service card now. 
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Concentration of Radioisotopes 
by Activated Sludge 
A study 
Sanitary 
Project of 


on the subject by the 
Engineering Research 
the University of Cali 
fornia has reported on (Prog- 
ress Report No. 2). The 


are the presented in tne 


been 
following 
con lusion 
report: 

1. The removal of phosphorus 32 
strontium 89, and iodine 131 by ac- 
tivated sludge may vary within wide 
limits, 
the 


on the biochemical 


depending primarily upon 


carrier concentration, but also 
ystem employed 


for its concentration 


2. In all 


substrate 


instances of comparabl« 


composition, removals of 


concentra- 
relationship, as noted 
due to the greater ex- 
change capacity of the larger quan- 
tity of sludge solids. However, hy- 
draulic dilution within the aeration 
and tanks contributes far 
more toward the reduction in con 
centration in passage through the 
plant than does isotopic dilution. 


at high aeration solids 


This 


above, is 


tions. 


settling 


4 the 


plant 


industrial treatment 
receiving a waste containing 
a more nearly constant concentration 
of greater removals 
will result at low sludge solids con- 
The only 
removal from the biological 
system is actually brought about is 
through the activated 


radioisotopes, 


centrations means by 


W hic h 


wasting of 
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gree of reduction in uptake effi- 
ciency in the case of strontium was 
related to the concentration of com- 
plexing agent and the presence of 
calcium and magnesium. 


Use of Bug Deflectors 
Restricted 


Opaque bug 
on the hood of a create a 
blind spot in front of the driver, 
particularly at night, and motor ve- 
hicle administrators are considering 
restricting their on the 
that they are an accident 
due to hindrance of vision 

They have ruled in New 
Jersey as being illegal unless com- 


deflectors mounted 


vehicle 


use basis 


hazard 


been 


the radioisotopes in the batch studie 
exceeded 


sludge solids. Since, for a waste of 
constant BOD, biological growth is 
greatest at 


pletely transparent and not larger 
than 7 in. long and 4 in. high, while 
in Connecticut deflectors are not 
allowed on any vehicle. The Com- 
mittee of Engineering and Inspec- 
tion of the American Association of 
Motor Vehicle Administrators has 
recommended that the administra- 
tor’s organization go on record in 
favor of on of the 
deflectors similar to those imposed 
by New Jersey. From Motor Vehicle 
Inspection Bulletin via Highway Re- 
Abstracts 


obtained unde: 
the con- 
studies. This 


isotopic ex 


those 
equilibrium conditions in 
tinuous flow pilot plant 
difference is due to the 


low sludge solids con- 
centrations, it must be concluded 
that a system carrying a low con- 
entration§ of will 
the effi- 


change resulting when a biological! 
system, not previously exposed to a 


radioelement, is 


solids 
uptake 


aeration 
achieve greatest 
employed in a batch ciency 


type study. 


3. In 
plant 


such as 
and 
acid, 
may be expected to reduce the up- 
take of strontium 89 and, to a lesser 
that of 131. The de- 


5. Complexing agents, 
the 


receiving a 


municipal treatment sodium hexametaphosphate restrictions 


ethylene diamine tetra acetic 


use 
waste containing 
concentrations of 
more of the three 


slightly 


transient one or! 


isotopes studied 


greater removals will result extent, iodine search 


POWER — SPEED — MANEUVERABILITY 


More footage per day... seas aeiey anaes 


More footage per blade... saateacies ini nl ais etl snsi 


TM Fo 


Felker DI-MET 
MODEL 252 


The heavy duty 


oe 
AD ae 


CONCRETE CUTTER _SA* Se 
3 


VF Use DI-MET Machines and Blades for 
, : every concrete cutting requirement! 


that pushes itself! 


Here's an unusual 
application—sawing 
up and re-locating 
a concrete wall! 
Savings: $241.00 on 


CUTS MORE CONCRETE PER DAY BECAUSE @ $991.00 job! 


THE MODEL 252 IS SELF-PROPELLED! OVERCOMES 

OPERATOR FATIGUE, ELIMINATES FREQUENT REST 
PERIODS, COVERS FAR MORE FOOTAGE IN A DAY! 
% LONGER BLADE LIFE—No sudden 


bumps and jolts to add unnecessary 


Felker DI-MET the SE¢ 
type diamond blade with ¢ 


formance! Built by 

facturer makingt 

*% DEEP CUTS—approximately 7" 
moximum with 18°’ blade 
h.p. engine furnishes 
spare 

% DOUBLE END SPINDLE for right 
or left hand cutting 

*% HINGED BLADE GUARDS—Front 
half lifts, exposing blade for 
close-up work 


A ondd 
13.5 y f 
power to 


amond whee 

every cutting req 
the diamond 
uniform POWER 
FEED adds longer blade life—CUTS 
COSTS! Actual field have 
shown blade life as much as doubled 


weor ond teor on 


more footage—lower cos 


wheel. Smooth, 


reports 


FELKER MANUFACTURING CO. 
TORRANCE ®@ CALIFORNIA 
Felker DI MET Representative for recommendations 


Ask yo World’s Largest Manufacturer of Diamond Abrasive Cut-off Wheels and Equipment 


Now’s the time to mail this month's Readers’ Service card. 
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Trickling Filter Treats Domestic 


Sewage and Radioactive Waste 


A. L. BILADEAU pumps will always have sufficient about 6 mgad. A feature of 


‘wage to discharge full cay} \ he plant 1s ti use of continuous 
: Primary sludge is dis« ge h ecirculation, Research and tests in 

Sanitary Engineer, AEC : : . “ 
time can | licated that, while a loading of the 


any {e ed iw «cycle itaminated waste and domestic 


Scum from the pri al Wi gave good results at 1 mgad 


a er Was ties Are ot th a 

HE ¢ entral I ac ilitie Area of the lischarged to J nd 1 circulati ratios of 5 to 1 and 
a ere ee 

National Reactor Testing Sta Y noved by m satisfactory 
Idaho needed both a moder ae 


’ a sl ! verall absorption radioactivity 
ulation rati 5, 10 and 15 
ried, but was found that 


> design of the trickling f produced factory result 


sewage treatment plant and a wast 
jisposal system for a “hot” laundry The Trickling Filter 
iandling contaminated _ protecti' rhe ; 


lothine Afte ¢ncouraging 3 
thing. After encouragins tandard rate iz lla , value of as used 


ed that return 


was beneficial 


ym a pilot plant, it wa 
o construct a combination 
nent unit, using a standard trick] 
Horner & Shifren 
f St Lou Ss, 


engaged to design tt 


tion of such 


Design followed 
tandards, but special 


vere made fo! (1) Precise 
. - . a y weETEeRS 
ement of flows of both laundry FLOAT VALVE aunorny wastes 
‘ , P RECIRCUL ATED 
aste and sewage; (2) close ! rh fr teh 
, , ‘ FROW SEC. BASIN SUPERNATANT LIQUOR 
flow rates through the filter . e pa 


ecirculation through the filte: 

, ‘ SE WAGE PUMPS 
naintain a constant flow loading 
id (4) varying the conditions of 


peration to find the methods bes | cowsrans 7 ae . sat eee 
te . > ‘ ] are . LEVEL RIFIC 

“ ed - the removal ol rad oactlv- BOX aowstaned , JTURE COMMINUTER 

ve to 1000 ern 


The domestic sewage and the ™\gcum removar 
SLUDGE PUMPS _ 
taminated laundry waste enter the ° — 


DIGES. 


\ 


lant by separate lines. Each i a hia 

measured separately on recording i 

flow meters, using Kennison nozzles Sear “i. veaie 
PRIMARY 


before discharge to a common wet e-POTURE Beat SROmnere 


SETTLING .--7777>-. 


vell. From the wet well, the sewag« a F 


S pumped through bar screens to Y FUTURE 

the primary settling tank. The ef- \ i \ a TO. SLUDGE 
ae ' DRYING BEDS 

fluent from the primary clarifie: \ } oO 

flows by gravity to a constant-level ‘ 

naa. stipes. . on ; TRICKLING , ; 

sump where sludge from the sec FILTER / ‘TRICKLING FILTER 

yndary clarifier is added. Calibrated \/% *s P 


. 


. 
yrifices permit maintaining any de 
sired flow to the filter. Excess sludge \ r 

; discharged to the wet well. Filter 


Cee 
‘ffuent flows by gravity to the se (%.: SECONDARY 
mdary clarifier hich discharge mn ey, 
ndary arifier, which dischars \ SETTLING 


nto a wet well which serves as a 
hlorine contact tank. From this wet 
vell, the final effluent is pumped to a 
ibsurface disposal field 


a 
f 
Settled secondary sludge flows by WET 


WY 


avity either to the influent wet WELL 
ll or to a recirculation pump (-,) €*) 
EXISTING PUMPS \ 
“as X 


lifts it to the constant-leve 


A float-controlled butterfl | 


in the wet well determine | 


hich path it will take. This valve = 


make-up flow from tl 


BY-PASS.“ 
rr CHLORINE AO00EO 








clariner to U @ LAYOUT of sewage treatment plant for handling both domestic sewaqe and 


laundry wastes which are contaminated with radioactivity at an AEC installation 





ity oft the 


idied care- beyond tl 

8 hours (normally 
‘fore, ther pum} 
Any pump 


any flo 


y + 
mditi 


perated 





when and as drawn Spe 
ng reco ds Wii 
vhich will indicate 

emoval of radioac tivity 

This article is based 
by Mr. Biladeau of the Ida} 
erations Office, AEC 





Thawing an Elevated Tank Riser 


The problem posed by the freez- 
ing of a 6-foot core of ice 42 


high in the riser pipe ol 


the ele 
backwash tank at the Moline 
works was described in 
“Over the Spillway” by E 

ut 4 derson Several weeks of below = Z. 


2. This is for medium : 
; on 3. Sherman for all other jobs 


weather preceded _ thi 
During this time the backwash 
-— . . . . } } . 1] ] 
; On many excavating jobs the use of big equipment ¥ yeen periodically surged 
is costly and time-consuming. The Sherman Power lrained to keep the water in m 
Digger is designed so that you get all the advantages During a night shift this surgi: 
of power digging on these jobs. Thousands of users been interrupted, and br 4 
have proved that the Sherman Power Digger reduces ie eile al ial all ie 
- t aiin Was S dale ( ) UY 
costs. Write today for descriptive literature \45 


r. The manhole in 


Was 


Designed, Engineered and 1e 1200 
Manufactured Jointly by _ ' ’ 
jumped 1n I 
SHERMAN PRODUCTS, Inc took 36 hour 
Royal Oak, Michigan . 
WAIN-ROY CORPORATION +} = ; f 


Hubbardston, Mass PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 
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than the required mini- 


Outline of Regulations for si sin 


ays should be not less than 80 


SUBDIVISION STANDARDS vctcen ee 


\lleys 


MODEL set of standards thi applica } i ynel mrad on me r streets must not 
licable to Tennes ! ther 
been prepared Wi and public site i emer! treets | n tre 60 ft. 
State Pla ing Dy tn 1 sury \ i } ( wid cel - hine idius 
available ; racy f h su \ ) a { horiz al rvature must be not 


ets it 


grade 
( ] l pul 


a blication nstall and proval by tl ity nn 1 by tical 
Plat Approval Two se 


minimum ength 
( eq red D tne ana: | fox If n the algebrai 1if- 
» grades for major 


1} nin 


inl=- 


Modern Street Lighting Program 
Will Add 5500 Units 


be fur- 

dential 

| i areas. 

In August ne \ re oO ! Service Compa \ is 
1900 street | ! { ng $1,500,000 in the lighting 
i] ImMination F.2 mile ] ! 1 Th | 
The final plat n I ay and 144 
1 At tha i t electric 

hould | on sheets not a contra with the Ariz ib wer al mal lan | tl 


he 
22 ins. by 34 ins., with Service 


amount will be repaid 


Oompany over a twenty-year 


nay 
an index sheet where indicated. The tem 
and least 3 bla k and 
rints are required for ap- 


a ted 
The drawings should show 


very excellent ead~ 
all streets and roads, alleys, il i! alle y d new ‘ nd well illustrated report of 
buildings, setbacks and areas reé re annexed to the y tl > Cit { Phoenix, which was sent 
lic use; also lots number of lig!) vill ncrease is by City Manager R. W. Wilson. 
rical order, house 
re ictions 
ent data should be included 
ne readily and reproduce 
round the ation, bearing 
I street, 
building line, 
straight. Dimen- 
to the nearest 
ot, and angies 
Monuments 
cribed. 


ibdivi- 


un- 


Date 





and they 
end a tul 
out ide roadway 


it least 80 ft. Private treet 


permitted every ubdivides 


rty must be serv 


ledicated street 


f 
/ 


FASTER LOADING! 


20°% 
GREATER 
CAPACITY 


PRACTICAL 4 
"CENTRIFUGAL" | | 
PACKING 


As loaded bucket reaches toy 
it swings over with extra force 


pitching contents down on ac 





cumulated refuse. This repeat 
ed crushing, packing action by G. | 


each dumping bucket assures 





a solid maximum load 





Some good territories 
still open for 
representation 





EQUIPMENT 
MFG. INC. 


21550 Hoover Road 
Detroit 5 e Michigan 


WRITE FOR 


more facts about advert 





+ +} 


eparec 
pa 1 


Cities from coast to coast 
have discovered the econ 
omies of the bigger, ad 
vance design all-aluminun 


QUAD” 


Your community can save 
money, too! 


FASTER DUMPING! 


ic 
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stone or gravel, laid 


methods to a com- 
at least 6 ins. Pave 
as follows: Rural 
minor residential and 
36 sft Arterial 
highway Foll 
the master plan 
Except on rural streets, perma- 
ent 6-inch « | curves with 
24-inch integ ( rete gutters o1 
standard rolled rbs and gutters 
provided. Sidewalks must 
provided on both sides 


, 
ie treets, Dut exceptions may 


ur 
be made. Walks are located not less 
than a {toot trom the rope! line 
and will » 4 ft. wide and 4 ins 
1ICK IN SIN¢ family areas: in mul 
ti-family o1 roup housing develop 
ments, walks will be 5 ft. wide: and 
commercial areas 10 ft 
Blocks and Lot 
than 400 or more 
enough 
minimum 
may be re 
than 800 ft 


approval May 


NaviIne a single 


erved by a publi 

tem must have a width 

building setback line 

not less than 6000 sq 

when private sewage 

disposal is used, must have a cor- 

responding width of 75 ft. and an 

area of 15,000 sq. ft and yvreate! 

area may be required if the health 

department deems it necessary for 

proper operation of septic tanks 

Similarly, if private water supply 

systems are » used, the mini- 

mum size of lots will be determined 

by the health department after con- 

sideration of soil conditions, the 

proposed sewage disposal method 
and depth to ground water. 

Setback lines for buildings must 

be not less than 30 ft., and in the 


{ 


case of corner lots 15 ft. from the 
side street. In general, corner lots 
must be sufficiently wider and larger 
to permit prope: setbacks 

Public Use and Service Areas 
Due consideration must be given t 


the allocation of areas for play- 
syrounds and parks, and dedication 
or reservation of open space in the 
area up to 10 percent may, under 
certain cases, be required. Ease- 
ment not exceeding 12 ft. wide 
may be p. vided for pole s and wires 
ynduits, storm and sanitary sewers, 
gas and water mains and other 
itilities. Community assets, as trees 
and water courses, should be pre- 
st rved 

Storn Dr 


ade quate 





& 


“tube” doesnt clog ! 


f J 
* 
s 


"White “whirling tube”’ is inside the amaz- 
ing Fairbanks-Morse Bladeless Impeller 
Pump ... just a “whoosh” and fibrous 


material goes right through. 


Fairbanks-Morse engineers designed this 
impeller without blades or projections 
that catch and hold trash—it’s truly non- 
clog. Even a man’s complete coveralls 
went through a 4-inch pump without 
clogging! 

See your Fairbanks-Morse Distributor or 
Local Branch Office about this Bladeless 
Impeller Pump ... or write Fairbanks, 


Morse & Co., Chicago 5, Illinois. 


Ca) FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY 
RAIL CARS + HOME WATER SERVICE EQUIPMENT + FARM MACHINERY *« MAGNETOS 





View at right shows cutaway section to illustrate 


construction and arrangement of interior working 


of M & H Gate Valve 


parts 


M& H Double-Di Gate Valves Cla ( 

meet the latest specification of American 
Water Work \ Ihe body 
is heavily proportioned. Bonnet Hanges are 
Body 1 rare 
to hold dises in alignment 


POC HALO ron 


unusually strong mned with 


uitable guide 


Bronze 


The disc are 


seat rings are exceptionally heavy 


released by 


preadet 


seated oF three 


each 
There 


action of the bronze 
operating independently of the other 
hiding or grinding between di 


Pither of the 


! i) rings 


and body ring two discs may 
be used on the down stream side of the 
Dises are interchangeable, and so are 
the spreader Por additional information 
write or wire M& H VALVE AND 
FITTINGS COMPANY, ANNISTON, 


ALABAMA 


M.H PRODUC 


Readers 


vaive 
1 


a fact our handy 


ver be ap- 
develop- 
any other 
danger to 
aggr 
mains, 
valves 
soil 
other de- 
accepted 
practice for 
ns. The water 
adequately all 
for both do- 


protection. 


amount ol 


FOR WATER WORKS © FILTER PLANTS 
INDUSTRY © SEWAGE DISPOSAL AND 
FIRE PROTECTION 


Service card is the way to get new catalogs 
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} 


Sewers must be so installed as to 
serve all lot Where thi S 


4 1 
sible economically, adequate 


impos- 
areas 
dis- 


must be provided for private 


posal aS approve 
partment. 
Other Improvwe ments—Street t: 
It 1S re ommended 
\ ; 
street trees be ited inside 
line to 


+ 


ees 
are desirable 
that 


the 


lessen the 


m. If planted 


property 
chance of damage to the 


} 
locations and 
? 

planning 


approval. Street name 


in the right-of-way 


species are subject to 
commission 
signs should be placed 

sections. 

Where You Can Get the Complete 
Text—Write to the Tennessee State 
Planning Commission, 517 C 
merce St., Nashville 3, Tenn., 
closing $1. Ask for publication No. 
248 


m= 


en- 


. — 3 
Sludge Lagooning at Winnipeg 
HE Greater Winnipeg 
District the 
Winnipeg five 


Sanitary 
treats sewage from 
smaller munici- 
315,240 in- 
brousht to the 
plant through an intercepting sewer 
39,461 ft. long 7’6” to 3’6” in 
diameter, alkali-resisting 
cement This 
from 26 


deliver the 


and 


some 


t ytaling 
This is 


palities, 
habitant 


and 
built of 
concrete 

the flow 


: , 
which 


intercepter 
trunk 
dry- 
flow to 16 comminutor sta- 
cut up and 
before dis- 
Two 


remove 


receives 
sewers, 
weathe! 
tions where it is 
to %4-in. size 
into the 
“Si-feed” 
suspended 


screened 
charge 

Dor: 
the 
pumped to 4 digesters 


intercepter. 
clarifiers 
which are 
Part of the 
gas collected from the digesters is 
the buildings and the 
the balance being burned 
1952, 65,100,500 cu. ft 
of gas were produced; 25,874,900 cu 
ft. used for heating; and 39,225,600 
cu. ft During the 


they purchased 3,723,206 
current for 


solids, 


used to heat 
digesters, 
as waste. In 


wasted year 
kwh of 
and 
Sta- 


cost 


operating 
\ 


at the 


pumps 
comminutors pumping 
tions and the main plant, at a 
of $32,429.35 

The 
sludge has been given considerable 
study: In January 1951 a 
begun of the use of sand beds and 


method of disposing of the 


test was 


of lagoons for this purpose. Studies 
continued 1952 and 
is expected that a 
will be reached 
100 x 150 
with underdrains; 
50 x 150 ft 
Underdraining of sludge beds is un- 
but the 
drains was tried because of the im- 


were through 
into 1953, when it 
There are 


iH., 3 Of 


decision 
6 lagoons, each 
them 


and two sand beds, each 


provided 


usual, experiment of under- 


permeabilitv of the gumbo in which 





| GX 
lagoons W Or 
bank of the 


urtac 
I irost, ne 
place from November 
the underdrained lagoo 
was dry enough to be 
18 month but it was 
would have to remain 
24 months in the othe: To 
PUSH PIPE UNDERGROUND WITH there has been no obnoxiow 


FOONS 


A GREENLEE HYDRAULIC PUSHER Ste | trode 


Wl 
al and an be 
during the immer season 
mistructio) ts and the very 
area that w be required 


W nnipes 
* - 


Preventive Maintenance of 
Power Shovels Pays 


On most grading jobs the pov 


' 
bottle neck. Whe 
either 
the 
doze 
men on 
fc 


day On 


| 
de kay 


ymmiuttec 


h Board 


transm 


brakes, ¢ 
except cab 
Write today for descriptive literature. Greenlee Teel Having 


Co. 2049 Columbia Avenue, Rockford, Illinois, U.S.A ng it 


Insto-Gas 


T M REGO U §& PAT OFF 








JUMBO 
FURNACE 


FOR UTILITY 
CONSTRUCTION WORK 


Now Insto-Gas offers JUMBO, an 
instant lighting furnace that will 
melt large quantities of lead, bab 
bitt, zinc and compounds quickly 
Only 15 minutes heating time re 


quired for 200 pounds of lead 


The broad base of the JUMBO 
furnace permits use on uneven of 
soft ground, and a convenient bail 
handle makes it easy to move on the 
job, Cast iron melting pots with 
pouring lips, ulting lugs and tilting 
hocks are available in 100 and 200 
pound capacity 

When a 50 ft connecting hose 
is used the JUMBO furnace can 
Rive service over a wide area with 
out moving the cylinder. The flame 
control valve is located on the fur 


nace, 


INSTO-GAS TORCHES 


Utility Maintenance departments 
use Insto-Gas torches for soldering, 
sweating copper pipe fittings, pre 


heating and thawing 


INSTO-GAS EQUIPMENT iS LISTED BY 
BOTH UNDERWRITERS LABORATORIES AND 
FACTORY MUTUALS LABORATORIES 

If your distributor cannot supply 
Insto-Gas send for complete infor 


mation, 


Coupon 





Insto-Gas Corporation - Detroit 7, Mich. 





Trickling Filters Table 


(Continued from page 83) 


ma upervise and approve 


to it Raw Sewage 
BOD te 


oce 
both 1952 


nections 
Five-di 


} f 
tn it ( 


Primary Infl. 
Primary Effi. 
Pri. Filter Effi 
Sec. Filt. Infl 
Filt. Effi 
Effluent 


pla 


J 
th the resul nown 


! wage 


or 


The volume of se 


1952 w 250.000 Sec. 


2 1953 Wa 
de bas ol 


efluent was clear 


as gpd and 


350.000 gpd a Final 


500.000 ¢ 


avgaln 


ign spd 


and odorle 
1 y ? = 
Na hardly not eabl where ledia sha 


sood effluent 


ivmt fy 


-— 1 i 
tered a small brook having 


flow smaller 


from the plant 


effluent 


1 om tne o1 
me? than the 


washed 


Resume of Plant Conditions 
The 
of 


good re 


e three plants all use a tit 
Bio-Filte, 
ult Woodridge 
kling filter 
and 


add tion »f 


Varla pera iv 
| 
be 


t and 


tJ 
nouid optain 


The 


Irie d and we 


the tem 


lon 


how had a 


trl With a ie 


tandard-rate 


underdrain y em good ind the 
With 


and a mn 
tc 


0d 


filter 


allie 


media the cted up to 


recirculation ew high-rate 


distributor i ne eable 


effluent 


mprove rom tne 
ment in q iality va ob- 


tained 
Kauneonga ak ni ve] 
ted high 


good 


tru equipped 
with 
De 


pite 


drills inches of 


concrete 
per 


... gives lowest 
cost per foot of 
concrete drilled with a 


tilden 


ROTARY 
KONKRETE KORE DRILL 


Patented core 
slot expels 
cuttings 


Drill 
Straight, 
clean, ready 
to-use holes at 
speeds up to 6 inches 
‘per minyte—even through 
steel reinforced concrete 
TILDEN Rotary Koncrete Kore’ Drills % 
can be used with ordinary electric or 
rotary air drill. Free Factory sharpening and 
repair service still available on all Standard 
TILDEN Drills from 3/16’' to 8-inch diameters 
Interchangeable shanks for any depth hole 
TILDEN TOOL Manufacturing Company 


209 Los Molinos « San Clemente, Calif. 
Branch: 7111 North Glenwood, Chicago 26, Illinois 


aytomatically 
x 


WRITE TODAY 
for free, 
illustrated 
— _ catalog 
SUPPL 
HOUSES 
EVERY- 
WHERE 


Get full details of this month's prod cts 


Some of 


Ol 


ed 
Sackett Lake plant has 


fine 
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3—Operating Results at Sackett Lake, N. Y. 
Aug 1952 July 13, 1953 
BOD SS BOD SS 
230 128 210 164 
80 — 85 = 
50 76 
30 80 
2712 37 
26 Sample 
14 12 


28 


26 


spoiled 
11 


In the case of the Kauneonga Lake 
the that ol 
ungraded 


plant produces a 
indicate 


filter 


although 


tl sand and plant, results 


still 
pump 


ic 
media 
| 


gravel is ; 


f investment, ack of 


poo! 


easons of money sometimes may make it 
ise mandatory. It is hard to predict 
ven better effluent that 
in the future this plant if it is overloaded 

well The Sackett Lake plant, using 


ted filter beral 


d good 


the results we may get fi 


on 


I] « liberal design for a_ bio-filtratior 


tru 
efflue: 
de 


ms 


t can system, produced excellent results 


The 


standard 


the treatment of sewage usin 


primary and_= secondai 


clarifiers and either bio-filters o1 


filters has now 


standard - rate 


eached the stage where an enginee 


filter into a high- can provide a well designed plant 


BOD 
ulated 


1 


and can predict within a very smal 
actual BOD of the fina 


| 
plant 


reduction 1 


n 
} ] 


be cal range, the 


amount effluent from the 


The answer to 


SPOT EXCAVATIONS 


Digs Straight Down 


Hydraulic pressure on bott 
halves of the clam provide 
clean. fast digging it 
literally ‘bites’’ a jaw full of 
earth ‘almost a third yard 
and lifts it effortless! 
waiting truck. All fo 
square and neat 


ur 
are 


- = i  s 
7 . > be - - 

FEATURES: 

ading lity 4% tons closing 
lam @ Maximum digging depth of 
8% @ Adjustable side outrggers for sloping, 
ground and extraordinary stability @ Self level 
ng clam assembly retains ‘5 yard load raising to 
Jumping height clearance of 745" @ 12° reach 
behind main frame with 150° operating arc for 
figging and dumping @ Clam assembly can be 
locked for operation as a backhoe e Clam method 
f digging practically eliminates severe strain on 
e and tractor @ Removes from tractor 
minutes @ Will dig excavation ¢ 
«ide when obstructions prevent end digging 


Manufacturing Co., Inc. 
1947-LNorth Topeka, Topeka, Kansas 


Readers 


Tremendo: | ab 


pressure on 


Note full width digger and clean 
square corners at both ends 


main fra 
than I§ 


Send for FREE 
LITERATURE 


in les« 
from 





mail your Service card today 
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Activated Sludge for 
Industrial Wastes 


(Continued Jrom page 73) CUT YOUR 
Phenol Wastes. These wastes T 
> trouble some, especially Whe! S$ 


effluent is discharged 


sources, 


Ce 


Wastes In i i 


plant of Dov MUNICIPAL MODEL 1000-5 
at Midland, ; Unit shown above (No. 1148) has 2 
vaste l Ss gig" Side Sweepers, self-starter, head, tail 
and spotlights for constant duty oper 
: ation. It sweeps a 70-inch swath at 
as designed to remove 5000 pound “0h F " speeds from 3 to 12 miles per hour 


WILSHIRE 


yroximately ‘ mg This plan 


phenol per day, or 15,000 pound 
BOD. That this is done is prove: i — 


yy the records which show maxi 

num daily removals of phenol I 

642 pounds and 6,520 pounds in 3 
February, 1952, and April 


espectively, and maximun 

novals of 22,100 and 14,900 yuri POWER SWEEPERS 

f BOD pel day, respectively to! 

the same two periods This 

argest plant in which Jet-Aerat Hundreds of communities and cities, large and small, 
ire used, as they were developed 1 | have discovered WILSHIRE sweeps faster, cleaner and 
or this plant by the Dow Chemical without dust. It gets in and out of the tight places 
Company engineers. There are 350 without bottling up traffic and that makes it ideal for 
iets dispersing 2700 cubic feet vs narrow streets and alleys, around safety islands and 
ninute ‘a air and using 4000 gpm in congested areas. Write for illustrated brochure 


f 





water at 2! i. The hors« powe! 
equired is 225 for this operation 
In England it is reported that 100 


vercent of phenol was removed with 





in aeration period of only 8 hou 


Pulp and Paver Mill and Paper 
Wastes. These include the white 
water wastes, the wastes from sul- 


yhite mills and the wastes from the 





Raw Wastes 


Tax dollars are 
Primary Clarifier like fleas on a 
cat hard to 
control. Tak« 
lce and Snow 


Aeration ° control money 


1 
' 
’ 
! 


Are you getting most for 


Secondary your tax dollar? 
Clarifier , ’ 
You are IF you use a 


“Scotchman” and _ straight 


Return Sludge 


(eh lettin eieerte tet let 


de-icing salts (no abra Ives) 





“Scotchman”-applied alt 


Concentration 





gets you safe, bare pave- 
ments FASTER and CHEAPER than any othe: 





spreader 


Lagoons 











Stream Literature? Demonstration? 





Booths +41 & 42, American Public Works Show, New Orleans, La. 





Flowsheet No. 5 


Manufacturing Company 
TREATING de: — VRE 
° . astnapetinagas, deheisie dina 27 Jumel St., Saratoga Springs, N. Y 


tion for re-use of paper fiber 








Need more facts about advertised products? Mail your Readers’ Service card now 
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of 


idolf ate regarding tl 
| eatment { vhite water by actl- 


vnite water concen- 


1 


tre » to BOD of 4300 ppm is 
e amenat to treatment by activated 
with a MARLOW hide I is stated that about 91 
of the applied BOD can be reduced 
° ° . ° perioc of 22 hours 
Only Marlow Self-Priming Centrifugal Pumps aie i ark alicia 
Give You All J2 Superior Features for Better pounds of BOD per 1000 cubi 
Pumping Performance! t of aer 1k volume 
Gehm"“ 
actlv: 
AIR-COOLED ENGINE-DRIVEN SELF-PRIMING CENTRIFUGAL PUMPS 
ty of ‘oO! and 
FEATURES ; trent as ee he he farge sulphite pulp manufacture 
Non-Recirculatory 
Positive Priming 


a Self-Cleaning 
t 3.) Low Suction Inlet 


Horizontal Dis- 
charge 








Metal to Metal 


Grease -Lube Seal 


Vacuum Gauge 


Plug 


Discharge Gauge ; ' 
Plug well Michigan tne lay { 
= - — - - - a pe Flowsheet No. 5. On a flow 
upplied Complete 0.50 mgd. to the primary cla 
with Male Fittings . “Wile 
with a detention of 8 hours ir 





Impeller Keyed to 
Shaft 


acration phase, Satistactory 


movals of BOD vere obtained 








© Only One Gasket 


EE Powder Plant Wastes. It is be- 
Replaceable Wear- 
ing Parts 





lieved that activated sludge offers 








an opportunity for good efficien 
Convertible Base 


on this type of waste as it combines 
and Chassis 


aeration and biological 








oxidation. It 

would be difficult to operate at high 

—* Yes! Marlow, and Marlow efficiency due to variations in 
ie alone, gives you all the Se 

features in dependable 








tne 


: ; ssjoin Wool Scouring Wastes. It is re- 
engine-driven, self-priming ported that activated sludge treat- 


centrifugal pumps that bring ment of sewage containing large 
. css . amounts of wool scouring effluent 
you high efficiencies and low ee eee een ee ee 
¢ © ; aused a precipitation of the bulk 
operating and maintenance ne tense ated ta Ge ok 
costs. That’s why contractors bi hat the time required for 


are buying more Marlows aeration was out of proportion to 
th th , achieved. With the grease 
yan any other pumps: removed and with neutralization of 


uring waste, good re- 
For complete information on how 


Marlow can help give you more 
pump performance — at less cost - 
see your Marlow dealer or write for 
Bulletin C-52. 


‘ould be obtained by the a 


ults t 
vated sludge treatment when 


' | 
aq with muni ipal sewage 


Starch Plant Wastes. Corn starch 


RIDGEWOOD, NEW JERSEY At Decatur, Illinois,“ the munici- 
, ] ; Ty) n] g }] 

Branch Plants: DeQueen, Arkansas « sewage eatment pliant handl » 

West Chicago, Illinois th ty sewage and the wastes from 


\ 
Other factories in France and England Distributors and Dealers everywhere ‘ orn product nlants. The 


Now's the time to mail this month's Reader's Service card 





PUBLIC WORKS for September, 1953 


binatior pial for 150,- 
ith equal 
ge. The 


65.000 


O00 popuiat 


} 


volumes 


Irom 


Laundry 


requ 


Ammonia Still Wastes 
Ind ana the 


from the 


oO nbined 


21.67 


al 

final 
pound 
volume 
bined 
Cu.It./f 
period 


hours 


Petroleum Refinery Wastes 


‘ ‘ ] 
are ve! litt] recorded 


the use of the activated 
period 
12 how 
BOD 
On 
high 
that 
BOD 
removal 
centration was 4000-5000 } 
k loading 140 p 


the ac ration tar 
1000 cu 


of BC yD per 
ume. Ai) 
0.9 cu 


‘ration 


MORE CONTRACTORS 
BUY MARLOWS  — 


FIRST CHOICE... 


of contractors by a wide margin, are Mar. 
low pumps... built to meet the tough and 
exacting requirements of the job. 
Marlows’ have the features that contractors 
demand. 

Simplicity of construction, with 
1. minimum of parts, for better 
operation, lower maintenance 
and jonger life. 
Faster, and more 


de pe ndable 
priming even at high suction 
lifts. 

thility to 
clogging or losing prime. 


Hich efficiency and low fuel cost. 


handle trash without 


All contractors’ pumping needs are more 
dependably handled with just two types of 
Marlows Marlow Self-Priming Centri- 
fugals for high capacity pumping — Mar- 
low Mud Hogs for muddy, sandy and trash 
laden water. 

Buy Matlow and get the best in pump- 
ing performance. For complete information 
se your Marlow dealer or write for ““Mar- 
low. Contractors Pumps” bulletin C-52, 

"* 


MARLOW PUMPS 


Other factories in France ond England. 


Marlow mane 
world’s largest 
tractors’ pumps. 


RIDGEWOOD, NEW JERSEY 


Bronch Plants: DeQueen, Arkansas 
West Chicago, Illinois 


Distributers ond Dealers everywhere 





A Profitable Tool 
with Many Uses! 


i 


@ HERE’S why owners of the 


| ¢mproved Barco Gasoline Hammer 


) @ New ignition system 


are enthusiastically acclaiming it 
as “A Profitable Tool With Many 


Uses !”’ 


@ Versatile! Use it for Pavement Break- 
ing... Cutting... Digging Rock 
Drilling ... Frost Breaking ... Rod 
Driving. Ideal for general utility, 
standby, and emergency service 


@ One man operation. No compressor 
needed. Easy to take to any location. 


quick, easy 
Starting. 


@ Quick disconnect at handle for bat 
tery cable. Thumb controlled switch. 

@ Powerful, rugged; 
strokes per minute 


up co 1550 


@ Economical! Low first cost, low op- 
crating expense, low maintenance 
expense. Quickly pays for itself. 


ASK FOR A DEIAONSTRATION—See for 
yourself—ask for our nearest distribu- 
tor to give you a demonstration. 


BARCO MFG. CO. 
556K Hough St. 
Barrington, Illinois 
A Chicago Suburb 


Ask For 
This New 
BULLETIN 613 
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Baled Hay Helps Pay Airport 
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If it’s concrete... 


UNIVERSAL 


world's largest manufacturer of 
concrete sewer and culvert pipe 


can make it 


lg 


OY a 


26 plants for convenient, econom- 
ical service. 
30 years’ experience in pipe, 
cribbing, precast manholes, river- 
weights, flat base pipe. Name it, 
we make it! 


UNIVERSAL 


CONCRETE PIPE CO. 
297 South High Street 
Columbus, Ohio 


Publishers of Famous ‘'Pipe Dreams" 
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THE SEWERAGE AND REFUSE DIGEST 


Refuse Composting 
In Scotland 


A composting 


plant Na recently 


been put into service at Kirkconnel 
Scotland, 


model for 


which conside ed a 
disposing of tne retuse 


a population of about 


eated by 


and sludge ot 
8,000 


sedimentation, 


The is t 


sewage 


biological filtration 


and a humus tank, and the sludge 
about 1800 gpd, is delivered to the 
composting building and mixed with 
from 4 to 8 tons per week of refuse 
The 


particles under 716 in., an 


refuse is screened to remove 


1 fern 
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metals removed magneti and 


bones and 


belt 


othe metals, paper, rags, 


glass picked by hand from a 
and the rest, most vegetable mat- 
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then transferred to c 


which have ventilators in each wall 


to facilitate circulation of air, and 
laid down in 9-in. layers mixed with 
1100 Ib. of refuse dust, reducing 
the about 45°). Her 
the temperature rises to around 180 
4 days, then falls to 110 


weeks, 


dry 


moisture to 
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transferred to maturing bays, 


when it 

during 
transie} all is absorbed 
150°, afte: 
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end of 5 
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rapid rise to 


CauSINZ a 
which it falls 
atmospheric temperature and is in a 
that ol 


condition approaching 


humus. It is then passed through an 


agricultural chopper, bagged and 
old at 7 s 6d per hundred pound 
in small lots, to 80 s per ton for 10 


tons or more 
“Kirkconnel C 
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Plant.’ 


(England) 


omposting 
Engineering 


July 17 


Microstraining 
Sewage Effluents 
Further clarification 
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¢ 1 
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\ \\tt! ime 
A\ v 


BOD 
achieved. By an English installation, 


pended solids and Can be 
suspended solids are reduced from 
30 to 10 ppm and BOD from 25 to 10 
or 15 

Application of the Microstraine: 
Britain;” Discussion by 
A. A. Kalinske, Director of Develop- 
Water 


ppm 
n Great 


ment. Infilco. Journal, Am 


Works Ass'n. July 


Wastes Treatment 
In South Dakota 


Although South Dakota has only 
650,000 population, primarily agri- 


cultural and with relatively small 


ities, there are 125 municipal sew- 
The 


waste Irom 
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@ COMPOSTING plant, Kirkconnel, Scotland, tor disposal of refuse and sludge. 
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vh Solving Waste Dis- 
ticity in the municipal pl: posal Problems in South Dakota;’ 
ller drier in which all of by R. J. Stapf and C. E. Carl, S. D 
dried and the ! Dept of Health. PUBLIC WORKS, 
» feed: a ‘ August 
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"ae, SE IE 700-Ton Incinerator 


maintained 


' ; 
filter and y a 


1} , 
ickling fi town apout 


150,000 le const! - n incin- 
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+ ene) 
Clarification at 


SOUTH STOCKTON SEWAGE TREATMENT PLANT 


City of Stockton, California 
REPEAT ORDERS of Process Type C Clarifiers Mean Satisfied Users 
A FEW REASONS: 


1. The drive-head includes a 
spur gear driven by a pinion 
attached to the output shaft 
of a standard vertical motor 


reducer. 


The load is taken by a large 
diameter Timken or equal 
precision machined bearing 
having a capacity four to six 
times the load applied 


This efhicrent sewage treatment plant designed by 
Engineering Office of Clyde C. Kennedy, Consulting Engineers 
Marshall Dunlap, City Engineer 
f. Wayland Jones, Plant Superintendent 


Attractive appearance. 


Process Type C Clarifiers and other equipment for water, sewage and 
waste treatment are described and illustrated in Bulletin = 117, 
“Clarification”. Write to any of the addresses below. 


PROCESS ENGINEERS INCORPORATED 
Chemical, metallurgical, industrial, sanitary equipment and processes 


6381 Hollywood Bivd 
Les Angeles 28, Calif 


1017 Vermont Avenue 
Pittsburgh 34, Pa 


212 Sutter Street 
San Francisco 8, Calif 
Representatives 
Rocky Mountain States Southeast 
Dana E. Kepner 
1921 Blake Street 
Denver 2, Colorado 


Southwest 
Ws Droke & Assoc, 
P. O. Box 823 
Fort Worth 1, Texas 


Harold J. Spaeder 
163 Forrest Blvd. 
Decatur, Georgia 


Need more facts about advertised products? Mail your Readers’ Service card now 
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residue for many years. It consists 
of four Morse-Boulge 
provided with 
mechanisms, 


furnaces 
rotating stoking 
Birch 
roller 
Conveyors discharge the 
ash into a bin through a screen that 


Beaumont - 


charging gates and drained 


ash gates 


removes tin cans and othe 
unburned matters 
chambers 


jarge 
Two combustion 
heat two each 
with a capacity of 60,000 lb. of steam 


boiler S. 


per hour, part of which is used to 
operate two turbo-generators, 
with a capacity of 1,000 kw 

than 


each 
more 
enough for winter-time de- 
mands of power, light and heat. Each 
boiler is served by a fly-ash arrestor 
of the cyclone type to intercept 90% 
of the 


y exceeding 15 
microns. The 


fly-ash discharged 
into tanks of water and d 
Induced draft 
the place of a high chimn 

The trucks 
will dis 


fly -ash SIZES 


rained 
a lagoon 
, 


, , 
tnat colle retuse 


‘harge it into large trailers 
located at strategic spots, which will, 
in the evening, be hauled to the in- 
cinerator and dumped into one 


two pits; from which the refuse will 
be raised in 3-yd. buckets by cranes 
to the furnace charging gates 

“In Hempstead the 
Has to Be Big and Tidy 


City, July 


Incinerator 


American 


Suggestions 
For Economy 


An enginee!l Who has een 
city engineer and engineer 
contracting firm believes that many 
aa 


( 


ies have paid too much for their 


sewerage systems and _ treatment 
plants and offers suggestions for re- 
ducing the costs, beginning with sim- 
plifying the through to 


securing better bids. The latter are 


plans, on 
especially interesting because of 

flecting the ideas of contractors. He 
“The less risk 
in the plans and specifications, the 
more competitive will be the bidding 
ind the more likely it will be that a 
reputable 


re- 


Says incorporated 


contractor will be the 
low bidder.” “No amount of policing 
can get a good jcb out of a con- 
tractor who is losing his shirt, who 
doesn’t krow how, or who just 
doesn’t intend to give a good job.” 
“Use unit prices as much as pos- 
sible. . . Bids on unit price contracts 


practically always are closer to- 
gether than lump sum bids.” “Fur- 
nish local subcontractors with data 
so that be prepared to 
Painters, roofers, sheetmetal 
millwork 


electrical and 


they will 
quote 
contractors, suppliers, 
mechanical con- 
tractors, masons, and similar spe- 


cialists in the immediate vicinity of 
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Now it's IMGO 2-Piece 
FILTER TILE 


at Hershey, Pa., the Model Industrial Town 


80-foot diameter Trickling Filter at Hershey. Engineers 


Gannett, Fleming, Corddry 
and Carpenter, Harrisburg, Pa. 


Work done with own forces. IMCO selected for greater aera- 
tion, clean channels, high strength, and simplicity of operation. 


ADVANTAGES OF IMCO TWO-UNIT VITRIFIED CLAY FLOOR TRICKLING FILTERS SYSTEM 
1. MAXIMUM AERATION A0' 


proximately 23% 


Ll neovered floor. \p ba 
with stone in place 


2, MAXIMUM STRENGTH 


plac ing stone 


{LRANTEED CLEAN CHANNELS 


Lndamaged floor due to 1 EASE OF INSTALLATION 


which operation may be done safely with 
a clam shell from the |e 


Ying No hand pl wong ol ’ COST S VO) WORF 
stone 


Send us your problem al d pl itis and oul | 


sladly co yperate in the design 


ther 
triftedt 


ering 


» and construction uur trickling filter floor 


INDUSTRIAL MATERIALS COMPANY ‘ics remycone * 


Member of the Trickling Filter Floor Institute 





ows the time 








to mail this month's Reader's Ser 
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price than mncontracto 
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can be done to 
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To designe: 
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force by one man ju 
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tanks and increased u 


Triangle 
Brand 


ob \utphaly 


Relation Between Chlorine 
Residual and Coliform MPN. 


oe ; : ; 
ith ( nee and ch 


of Interstate Sanitation Com’n 
, 


nake 


» 000 


tatistical analys of nearly 


about 100 


HELPS SOLVE YOUR WATER PROBLEMS 


Triangle Brand Copper Sul- 
phate economically controls 
microscopic organisms in wa- 
ter supply systems. These or- 
ganisms can be eliminated by 
treatment of copper sulphate 
to the surface. Triangle Brand 
Copper Sulphate is made in 
large and small crystals for 


the water treatment field. 


Roots and fungus growths 
in sewage systems are con- 
trolled with copper sulphate 
when added to sewage water 


without affecting surface trees. 


Booklets covering the sub- 
ject of control of microscopic 
organisms and root and 
fungus control will be sent 
upon request. 


PHELPS DODGE 
REFINING CORPORATION 


40 Wall Street, New York 5, N. Y 
230 N. Michigan Ave., Chicago |}, Ill 


It's a fact.. 


our handy Readers’ Service card is the way to get new catalogs. 
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treatment plants to learn if any pat- 
tern of chlorination results could be 
established for the totality of plants 

a relationship between residual 
hlorine and MPN of coliform or- 
ganisms. At any 


plant this 


given 
relationship can be expressed by a 
1 
urve of the type 
log MPN 

bR, in which R is the total chlor- 
ne residual, and a and b are con- 
stants. Individual curves can be used 
to estimate the chlorine residual re- 
quired to maintain any given MPN 
within the required degree of ac- 
curacy. A relationship is demon- 
strated between values of a, equal to 
1/log. MPN at zero residual, and b 
which is directly 
the killing rate 
“Bactericidal 
Chlorination;” by 
Alex N. Diachishin and 
Falco, Jr., Chief and Prin. Engrs 
and Chemist, Interstate San. Com’n 
Sewage and Industrial Wastes, July 


proportional to 


Effects of Sewage 
Seth G. Hess 
Paul De 


Moving Baffles 
In Sedimentation Tanks 


Short-circuiting and eddy cur 
rents in a sedimentation tank can 
not be eliminated by fixed baffles 
but the author believes that they 
can be by use of baffles extending 
6 below the surface and moving 
at a rate not greater than that which 
will carry a baffle from entrance t 
outlet end in 30 minutes. Then a 
stratum of sewage 6 in. deep wil 
move uniformly through the tank 
and the 30-minutes wll suffice for all 
settleable matter to settle out of the 
tank 
The rate 
of movement of the baffles must be 


stratum, remaining in the 


which can be very shallow 


regulated as to conform to the 
flow of the water. So op- 
rated, a tank 10 ft. wide by 20 ft 
ong will clarify 36,000 gpd of sew 
ave 
“Moving Baffles in Sedimentation 
Tanks:” by F. E. Daniels, Consult- 
ing Chf. Chemist, Penn. Dept. of 
Health. PUBLIC WORKS, August 


Vitamin B-12 . 
From Milwaukee Sludge 
The Milwaukee Sewerage Com’n 
has made a contract with the Vern 
FE. Olden Co. whereby the latter will 
produce Vitamin B-12 concentrate 
from “Milorganite,” 
from the Milwaukee sewage treat- 
ment plant. This vitamin is effective 
against pernicious anemia and has 
important influence on growth. It will 
t first be marketed as a supplement 


the dried sludge 
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to animal and poultry feeds, for 
which purpose it has been approved 
by the Federal Food and Drug Ad- 
ministration. A pilot plant will be 
yperated for a year and then, if it 
seems to be practicable, a $1,000,000 
plant will be built. The Sewerage 
Com’n will get 35% of the net profits 
The extraction will not decrease 
the value of the Milorganite as a 
fertilizer, from which the city now 
receives a gross revenue of $2,400,- 
000 a year 

“Vitamin B-12 to Be Produced 
From Milwaukee Sewage Sludge.” 
Wastes Engineering, August 


Siphoning Sewers 
Under Chicago Expressway 
Chicago’s Congress Street Express- 
way, now under construction, ex- 
tends for eight miles across the city 
in a 14-ft depression 326 to 465 
ft. wide. It crosses a number of 
combined sewers, which have to be 
carried under it in inverted siphons 
and kept in service during construc- 
tion. Most of them are 60 in. or more 
in diameter. Dry-weather flow is 
about 8 to 12 in. deep. A_ typical 
siphon is described. Three siphon 
pipes are provided—a 16 in. c. i. pipe 
for dry-weather flow; a 30-in. con- 
‘rete pipe with c. i. fittings fo 
storm water; and a 48-in. concret 
for peak flows, also with c. i. fittings . 
All have entrance flow lines at the - * = bf ti Pressure Reducing 
same elevation as the original sewer. ia oe fj Regulator for 
but baffle plates or weirs preven : P 
each of the larger sewers from com- Liquids and Gases 
ng into operation until the smalle: 
one is running full. The bottom 
horizontal stretch of each siphon 


pipe is connected to the old sewe 


| , For regulation of fluids where corrosion and 
by an inclined stretch of pipe with a : . J 
5° Y and elbow at its ends, and contamination are problems, Foster Automatic 


a ak eee eae Valves are now available in all-stainless 
with a flange which can be removed construction. 

or rodding the sewer. The pips 

ae — 2 ern All valve parts in contact with fluids may be 
Tbs “in n in —— had in a wide range of corrosion resisting alloys. 
LIC WORKS, August. - 


‘ 


The next time you need dependable, trouble-free 
regulation, it will pay you to fell your Foster 
Motion Pictures Representative your requirements. 


(Continued from page 96) ) 
assistance and animated charts will / 


probably be beyond the skill of the 


lace stalh saloon thew tence. ances <, PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALVES © 
pai ay a > CUSHION CHECK VALVES * FAN ENGINE REGULATORS * PUMP 
exceptionally capable members aT My GOVERNORS © TEMPERATURE REGULATORS * FLOAT AND LEVER 
BALANCED VALVES * NON-RETURN VALVES * VACUUM REGULATORS 
the picture and the narrative should ‘ .” OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES © FLOW TUBES 
be carefully prepared. The tendency 


is to use too much narrative and not FOSTER ENGINEERING COMPANY - UNION, N. J. 


Sound will add to the value of 
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HYDRAUGER CORP. Ltd. 
681 Market Street 
Son Francisco, California 


ASK FOR BOOKLET. 
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The TROJAN pipe puller & pusher 


mokes it Easy 


new 


oll or ° 

to 2 isto water lines 
pavement! 
ovs action 

half! 


gos an 
under 
Continy 
cuts job time in 





MODFI 
‘to I" 


A With a Trojan, no resetting 
of grip is required—job goes 
twice as fast. Heavy duty, all 
steel construction makes it 4 
times stronger than cast iron 
pusher 
Model 

trench. One 
lift it in and 
and install the 


ce 


5 ft 
man can easily 
out of trench 


average 


MODEL B for 2” ~— -" 


pipe and under 


seTv- 





15 tons of pushing 
sure possible 

Model B has 3 pushing 
speeds for different soils. Re- 
versible ] 


is 


pr S- 


WRITE TODAY 
FOR FULL DETAILS 


in 30 seconc 


Double XX heavy, 30” push 


pipe travels straighter 


4 


! 
The TROJAN Manufacturing Co. 


1114 Race Drive ¢ Troy, Ohio 
41 Greenway, Hamden, Conn. ¢ Box 465, Memphis, Tenn. 
ll a ela: SIRES RR aa 


mail your Readers’ Service card today 
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THE FOLKS IN ; 
ALBUQUERQUE KNOW ' = 
IT HAULS TWICE AS MUCH IN HALF THE TIME. 


That's why PAK-MOR refuse collection units are the 
answer to Albuquerque's and dozens of other cities’ high 
cost of operating sanitation departments. 

PAK-MOR meets every requirement... easy to load and 
unload simple to operate economical to main- 
tain increases sanitation... mounts on any conven- 
tional or cab-over truck. 


WRITE FOR ILLUSTRATED BROCHURE OR THE NAME OF YOUR 


NEAREST DEALER 
(LINE-UP OF ALBUQUERQUE'S 25 UNITS) 


PAK-MOR MANUFACTURING CO. 
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THE WATER WORKS DIGEST 


Costs of fails, or the rew conveyor fails to of the process, bringing the pH 


Fluoridation Treatment operate properly. Plants already op- to about 10, and the water settled 
erating treatment plants may need for several hours. This reduced the 


These may be divided under the : , r - 
se may be divided und - little or no new structures. In the alkalinity to 38-45 ppm. The pli 


heads of equipment, chemicals, plant 
my accompanying graph, the consump- of the plant effluent then averaged 


structure, maintenance, and labor ; 
rae tion is assumed at 100 gpd, and the 91, but fell to below 8.0 at some 
The equipment, in addition to feed- f . 
see , ' dosage at 1 ppm ends of the system. Experiments 

ers may iInciude a meter, ejector or ‘oun . . . 
y ‘eae , Fluoridation Costs and _ Prob- were conducted with sodium silicate, 
corrosion-resistan jump, aust col- ' ” . . 
lect fet os ( lems;” by H. Christopher Medbery, but silica scale caused trouble for 
ectors arn Satety aevices or Op- . . . 
‘ ; I Engr. of Water Purif., San Fran- the local power company and this 
eratvors, conveyors, 1ioOppers, equip- , y ’ . 
PI july cisco, Journal, Am. W. W. Ass’n, was discontinued 

ment for automatically stopping the 


plant if the feeder overfeeds or July In one district, supplied by an 8 


mg storage reservoir and whet 
Hexametaphosphate the piping is old and dead e: 


Experience at Cedar Rapids numerous, rusty water was a 
ous problem; in spite of hydrant 


underfeeds, if the water supply 


Cedar Rapids, Iowa, began soften- 
- : 9 "he 
ing its water supply in 1930. The tent was never less than 0.4 ppm 
water, obtained from the Cedar Sodium 


flushing once a week, the iron con- 


silicate “ee at the 
river. 1 softened. coagulated ; 
iver, Was softened, coagulated and booster station gave only partial re- 
ettled, and recarbonated to obtain lief. Beginning in 1949, 2.0 ppn 

» io f o 92 fore ares cs er cee ee 
an average pH of 9.0 to 9.2 befor sodium hexametaphosphate has been 


added and has given such complete- 


Cost Increment 


filtration. Alkalinity was reduced 
Qj) Chemical - » . . . 2 

eh lees and the pH to between ly satisfactory results, that since 
(2) Equipment 8.5 and 8.75 in passing through the 1950 
Q) Structural filters. As a result, by 1935 the sand 


1] 
(4) Maintenar vrains appeared more like tapioca 





sodium hexametaphosphate 
has been applied at the main plant 


at rates of about 0.5 to 0.75 ppm 
(5) Labor than filter sand. Recarbonation was With 


reased to bring the pH 8.8 oH 
in 1935 and to 8.6 in 1937. when the | 


and was removed and_ replaced 


this practice, alkalinity and 
have been maintained at the 
far ends of the system the same 


* as at the plant effluent where the 
With the pH between 8.7 and 8.9 on H is about 9.6. There 


the filters. and 8.5 to 8.6 in the ef- 
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? have been n°‘ 
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filtration difficulties, the washwate1 


nt. the sand remained in good averages 2% or less. and the sand 


the eflue lkalinit ' 
but the effluent alkalinity was has not grown appreciably in size 
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instituted in the middle Cedar Rapids, Iowa;” by Arnold K 
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% Proportioneers % 
design permits adjust- 
ment of feeding rate 
while feeder is CE 
in operation. 


£ n“ 
i 99 § 


Famous “See-Thru” plas- 
tic measuring chamber — 
corrosion-proof, for 
practically any treating = a 
chemical or slurry. bearings on all 
rotating shafts. 











“Oil bath” lubrication — 
change the oil once a 
year—no grease cups or 
lube fittings to worry One-piece mechanism 
3S about. housing of Meehanite 


*Furnished complete with all installation accessories. 


Write today for Bulletin 1225-1—get full details on ‘/ Proportioneers ‘/, 


Heavy Duty CHEM-O-FEEDER, the chemical proportioning pump that’s 
built better to serve better. 


Consult your telephone directory or write to % PROPORTIONEERS, INC.%,356 Harris Av., Prov. 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 


It's a fact our handy Readers’ Service card is the way to get new catalogs 
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We clean sewers- 
at low cost! 


® Up to 6 O00 teet per 
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the water to be f 


filtered with fer- 
rous sulfate as a coagulant, com- 
bined with lime, and the remainder 
The overall effect of the 
»btain 


] P } L ‘ 
removal ol planktor and 


vith alum 
me treatment was to 

by settling n the basins 

to which this treatment was applied; 
and the number of washes of the 
filters was decreased. During one 
when half of the 


treated water was treated each way, 


12-day period, 
: . 
the galleries supplied with iron- 
ime treated water, the number of 
washes averaged 47 pe! lay 
72 


while 


the wash water 2 

galleries supplied with alum- 
reated water the wash veraged 
- 3.90%. 
The iron-lime treatment removed 
83.3% of the plankton and 78.1% of 


tne lum treat- 


67 and amount of wash 


* 
the turbidity: whil 
nt removed 76.7% of the plankton 
of the turbidity. Du 
period when one-third 
tr ater received yn-lime tr 
ment and two-thirds 
] of filter ; received 
water and two others a 
iron-lime and 


During this ps 


of the 

treated waters 
the latter averaged 36 washe 
day as compared with 49 for the other 
receiving iron-lime 
91.9% of the 
plankton and the two receiving alum 
treatment, 85.4%. 

‘The Effect of Ferrous Sultate- 
Lime Treatment Upon Plant Opera- 


tion.” Pure Water, May 


two. The basin 


treatment removed 


Water Service 
For Surburban Areas ; 
A progress report of the Commit- 
tee on Water Main Extension Policy 
occupying 24 pages of the Journal, 
treats exhaustively the problem of 
providing water service for subur- 
methods, rates and 
policies. The service may be fur- 
nished either from that of the parent 
municipality or by a metropolitan 
or independent utility. 
Under the former, the city may own 


an areas 


suburban 


he mains and facilities, or may sell 
the water to a suburban utility. The 
ourts have generally hel iat a 
utility has a right to charge more 
for water furnished to outlying dis- 
tricts than for that furnished within 
the municipality. Under norma 
cumstances it will be legal to extend 
water service into suburban dis- 
tricts, and will be desirable if the 
suburban business is developed up- 


clire 


on a sound financial basis, with safe- 
guards to protect the city against 


uncontrollable fringe growth. Rates 


suburban service may be sub- 
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juridiction of the public supply he industry with men nizing that about | its civil 
»ymmission. Collection for equipped with a type of training ng ng graduates were being 
burban areas hitherto not available. To supply iploy n the construction field, 

these men it is turning to tl n Te) ! ption in construction 

ring lleges, donating fun ngineering, including courses in 

to finan xpansion of Civi n ‘stimating construction methods 

gineering dep: ments, e! in and equipment accounting legal 

student ! met ponsorms ph Sil ; enterprise and 

scholarshi and lishing in al relat A fifth year, lead- 

structors tf I ng t Mast degree, includes 


“Constri ol “contri cou il onomu sonnel ad- 


} ’ ’ y ' ' ’ ’ ’ »f Y 
engineerin: irs ‘ ( i nil Ure 1 accol Tih t pre 
an option ithin t ivil engi val lo cising administrative 
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Greater Efficiency 
In a Modernized Plant 





Sn igizwnd-enteset | For PERMANENTLY | NEW! Ductile Iron 
‘ 1 * Repairing Broken Taper Seal 
or Cracked Pipe Service Clamps 
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4 power consumed has increased ) FULL CIRCLE Clamp Couplings © point 

19%, and the net operating profit for Cement-Asbestos and Cast Iron Pipe & SUPPORT 

90°; Pumping st per gallon e 
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M4 around pipe to give 4-point support 
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nished with 6 lowe nem e. P : ae ae : Y @ Toper seal neoprene gasket with 


per gallon. Pumping costs 
from 3.14 ect. pe id gallon 
in 1949 to 2.5! n 195 All 


pumps are F'] ‘lectric nicals 


hydromechanical sealing 
@ Made of the new waterworks mate 
rial, ductile iron 
oe Delivered at a low cost to you 
‘ , @ Prompt del very on all sizes single 
are bought ! bulk bi } molded int 1e gaske h give . double or triple strap TAPS; '9''-4 
180 ft. from | 
pneumatic 
Omega feeder 
“How New Pump | 
Plant Power Cost by Ray 
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College Courses in Contracting 


( ontracting 
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ulum sponsored by the Carolina Up Front For 
granch f AGC Othe: loca! 

branches work with the colleges of Adequate Roads 

their states, furnishing lecturers fo (Continued from page 16) 

ivil engineering courses, offering 

scholarshins, etc. These include the have seen and think might qualify 

Universities of Arizona, Colorado for prizes: Going-to-the-Sun High- 

lowa. Nebraska. Utah and Wyoming vay in Glacier National Park in 
Graduates with such a foundatio: Montana; Trail tidge Road _ in 
vho later develop a talent for o Rocky Mountain National Park, 
fanization and accurate bidding, and Colorado; the old Storm King High- 
i willingness to assume risks which way along the Hudson in New York; 


has brought general contracting t the old (haven't seen the new) Co- 


ts present high standing will un- imbia River Highway in Washing- 
doubtedly raise it to still higher ton; and the Skyline Drive in 


mes in the future Shenandoah National Park, Vir- 
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Fair Weather or Foul... | cee 
No Water Can Enter sachidd nl al acai 


prevents sater trom 


Head to Freeze, aching the operating thea 


No Sediment Can Reach | iciriosivon 
Operating Thread mtd 


@ No matter how cold the 
weather. the stem thread can 
not freeze to the mut. nor ean 
ice form inside it to interfere 


with closing the hydrant 


. 


@ Community fire protection 
is assured with the installa 
tion of Mathews Hydrants 

vital links between hose and 


water main, 


No Other Hydrant 
Offers So Many 
Essential Features 





Compression type vaive prevents 
flooding « Head turns 360° « Re 
placeable head + Nozzle sections 
easily changed « Nozzle sections 
easily raised or lowered without 
excavating e« Protection case of 
‘Sand-Spun’’ cast iron for strength 
toughness, elasticity +» Operating 
thread only part to be lubricated 

« All working parts contained in 
fe AT fa E Re % removable barrel « A modern bar 


rel makes an old Mathews good as 


H Y D R A N T 4 new « Available with mechanical 
joint pipe connections 
Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manvfacturers of “Sand-Spun” Pipe (centrifugally cast in an tiversary 
sand molds) and R. D. Wood Gate Valves 
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ginia. Then, too, how about the 
Wawona Road and Tunnel, in 
Yosemite, with its “explosion” view 
of Yosemite Falls, the Overseas 
Highway to Key West, Florida, o1 
U. S. 90 in the bayou country of 
Louisiana or between Pass Chris- 
tian, Mississippi and Mobile, Ala- 
bama? Then, too, we keep thinking 
about that gorgeous drive from 
Honolulu past Waikiki and Diamond 
Head to Pali Point on Oahu. These 
are just a few. What’s your nomina- 
tion for the most beautiful road in 
the country? Just tear off the top of 
an old Cadillac and send it in with 


your entry 


On the Ball California has 
adopted a legislative program which 
will produce about $70 million of ad- 
ditional revenue for highways each 
year and will completely meet the 
needs of the state highway system 
over a 15-year period. California, 
Washington and Oregon combined 
will this year spend over $350 mil- 
lion on their state highway systems, 
covering a total of about 27,000 miles 
of highways. The other eight west- 
ern states will spend less than half 
this amount, although their com- 
bined total. mileage of state high- 
ways is considerably more. Mary- 
land can take pride in its $568-mil- 
lion 12-year road program, about 
which Roy E. Jorgensen, engineer- 
ing counsel of the National Highway 
Users’ Conference, has said “To my 
knowledge, there is no other state, 
at this time, which has a program 
of highway improvement and a 
financial plan geared to it which 
gives such promise of adequate 
roads within a reasonable period 
of time.” The most populous county 
in the nation, Cook County, Illinois 
(4.5 million people) is going ahead 
with the development of its 230-mile 
expressway system which is sched- 
uled for completion in 1961 


Waste A new booklet, attrac 
tively illustrated, has been issued 
by the Automobile Manufacturers’ 
Association, Detroit, under the pro- 
vocative title “Waste—$3_ Billion 
Yearly”. The 3 billion dollars is 
AMA's estimate of economic losses 
which occur every year because of 
increased gasoline and other op- 
erating costs, traffic accidents and 
commercial vehicle time losses on 
yur existing highway system 


From Here and There We hear 
that Cornell’s annual school for 
town highway superintendents of 
New York state was a big success, 
as usual. The Connecticut State 
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Highway Department has built test 
sections to evaluate both natural 
and synthetic rubber as an additive 
for hot asphaltic concrete. General 
Reybold, Executive Vics 
President of the American 
Builders’ Association, has recom- 


Eugene 


Road 


mended a thorough study of high- 
vay problems by a joint cong: 

sional committee. Contracts for the 
ast few miles of the 427-mile main 
York State 
Thruway will be let soon: target 


portion of the New 


date for completion of the primary 
section is next fall. South Dakota 
has finally joined the Union and will 
require drivers to be licensed begin- 
ning next January 1; guess they fi- 
nally decided that the automobile 
vas here to stay. L. S. Tuttle, for- 
merly Assistant to the Commissione 
f Public Roads and one of ou 
favorite people, has joined the staff 
f the Automotive Safety Founda- 
tion. New York and Maine have re 

ently 
makes it a traffic off 


in unreasonably slow rate of 


enacted legislation which 


ense to drive at 


spec 
e* @ @ 


“Doc” Symons 


(Continued from page 14) 


Did You Know That ther 
only an even dozen (12, that is) 
ities in the world whose name 
start with the letter “M” and which 
have a population of over 500,000‘ 


Can you name them? 


x & 


Phe Russians were fir 
Recently I had occasion to 
the report by the Ohio Rive: 
Water Sanitation 
‘Pheno!] Waste Treatment” 
lished in 1951; it detailed ex; 


ments on treatment 


Commission 


hlorine dioxide and 
had oce 

lished report I wrote 
Review of Methods 
Ammonia Still Wastes” \ 
had written, “Considerable 
has been done in Russia on 
Pll hav 
(W & T) Griffin 


nent with chlorine 
isk Attmore 
that 
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So you're gol: to Miam 


nonth to the 26th FSIWA annual! 


If you haven't been there 
you might be interested t 


piace 


IT 4 
know that Florida is the 
where 

If you ask, “Is it going to rain 


: Ni »body 


weatne! 


you'll get the answer, 
Florida predicts the 
a fool—or a tourist!” 


You'll see trees you neve1 


before like the Banyan tree, and 
half a dozen palm trees, including 
the Coconut, Cabbage, Sega (fern) 
Phoenix, Arica, Pei 
and the Royal Palm, whose trunk 


(What? 


Rotaling, 


looks like Transite Pipe 

No Cast Iron?) 
Oranges, lemons, limes, etc., are 

Mango 


Papaya, Avacoda and Guava art 


common place, but the 
more delicious 

The flowers have a beauty all their 
own and a haunting [ragrance you 
can’t forget, like the Bougainvillea, 
Oleander, Gardenia, Croton, Pintus 
Hibiscus, and that funny looking 
stick with the flowe) ym it, the 
Frangi-Pangi. 

You can catch fish such as pom 
pano, blue fish, amberjack, channel] 
bass, sea trout, marlin, sailfish, dol 
phin, tarpon, etc 

-The sewage problem is a_ long 
way from being solved but is pro 
gressing under the watchful eye 

the one and only Dave Lee, Chief 
Sanitary Engr. of the State Heaith 
Dept. 

You'll get the sun in your eye 

wind in your hair and “sand 
snoes , which Is the 
you'll want 
but you'll have 
bk SIWA 


o find out for y« 


meeting 


x & & 


John Musse the man ot many 
pipes, Say that Flint, Mich., ha 
vorks problem except 
x being Mississippi 
Minnesota and Wiscon 


in color; New England soft water 


River mud 


alkali wate! 


waste polluti yn 


alt water intrusion; 
ind industrial 
What’ left you as} “Plen 


ays Musse: 
x WRF 


New Notcs from Brushy Bend 
nua suting of the 
Ind. Wastes A 
Doerr’s Grove 
Sept. 26th 
litary Engines 

vithin 
ASCE 
PCa 
Ohio Sect 
Ind. Was. Treat 
the Cambric : 
Welfare Dept 
course is to be | 


meeting with 


entral Jersey Se 


~w. & Ind. Wa 


MRT 


aes 


GaSe an 


preferred everywhere for 


NO. 2BR GEARED 


THREADER 
l 


Put this popular Toledo on 
your 21,"° to 4” pipe. Watch 
it produce perfect tapered 
threads with top-speed... and 


a minimum of effort 
i / oP 

Light weight easy handling 
Convenient carrying handles 
Employs Toledo receding di 


principle > die segments 
highest quality tool steel 

i 
three broad faced chuck jaws 


for easy centering. 


H SPEED Operated with a 
loledo Power Drive, the 2BR 


will thread 4”’ pipe in less than 


) 


minutes! 


Write for catalog LIA 
52. The Toledo Pipe Thread 
ing Machine Cox Poledo, 
Ohio. New York Offer: 1 65 
Broadway, Roonrt319, 


Rely on the Leader 


TOLEDO 


PIPE TOOLS 
POWER PIPE MACHINES 
POWER DRIVES 





OUTDOOR METER 
SETTINGS 


With a Ford Coppersetter, or a Ford 
Linesetter, you can eliminate as many 
as six pipe joints, two risers, four ells, 
one pipe coupling, one meter coupling 
and possibly a valve. In so doing, you 
raise your meter from 3” to 36” above 
your service line, depending upon the 
model used. Positive alignment is main- 
tained when meters are changed 


Copper and bronze construction add 
extra years of life. Hydraulic efficiency 
is improved 


and the 
savings are real. Send for free catalog. 
It contains complete information 


The economy is obvious 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 








WATER SUPERINTENDENTS: 
Consider the Advantages of 
Pollard L-P Gas Burner Furnaces 


irons’ L-P Gas (commonly known as “Bot 
tled Gas’’) Thoroughly tested and prove 
Melts approximately 50 lbs. of lead in 9 
nutes Flame can be adjusted to 


tain desired temperautre One yiir 
gas will operate unit ror many hours 


linders are made of armor plat 
Catalog No. 26 on Request. 

JOSEPH G. POLLARD CO., Ine. 

PIPE LINE EQUIPMENT 

New Hyde Park, N. Y. 
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Franzoso as president at its 
meeting in Somerville. 

‘is Supt. of Industrial Wastes 
reatment at Johns-Manville Corp. 
The Ill. Sewage Treatment Oper- 
enjoyed another bang-up 

» at their 18th annual confer- 
Springfield last March. Tom 

gory received the “distinkshun” 
the SOWHESS award for having 


reli in, 
The Northeastern Sect. of Ohio 
Sew. & Ind. Waste Treat. Confer- 
ence will meet Sept. 17 at the Can- 
ton, Ohio, plant and on Oct. 29 at 
the Easterly Sewage Plant in Cleve- 
land 

Allentown, Pa (and Harry 
Krum), dedicated its new filter plant 
on August 5 


Doe Symons 


Cross Connections 


(Continued from page 79) 


Usually, after the industry or 
business receives the letter, a con- 
ference is held between the plant 
engineer and the city’s cross-con- 
nection inspector to discuss the 
method of elimination in the plant. 
The details are then worked out 
together. When the recommenda- 
tions are complied with, the in- 
spector makes a_ re-inspection of 
the plant and revises the schematic 
drawing, which is then filed until 
the next routine inspection. 

An annual inventory report of all 
cross-connection hazards in the 
city is prepared and filed with the 
State Department of Health at the 
beginning of each year. This inven- 
tory tabulates each specific plant or 
location and the current status of 
the connections 


Summary of Work Done 


In 1951, 1062 manhours were 
spent on this work and, in 1952, 940 
manhours Industrial violations 
found in 1951 numbered 41; and in 
1952 there were 55. Including a 20 
percent overhead charge, the indus- 
trial program cost $2317.93 in 1951 
and $2070 in 1952, giving an average 
cost per plant of $27.27 and $23.52 
for the two yéars. Residential viola- 
tions aggregated 4 in 1951 and 3 in 
1952, and involved 141 and 80 in- 
spections respectively. The average 
cost, including overhead, per in- 
spection was $1.52 and $2.13. The 
gross cost for residential inspections 
was $213.60 in 1951 and $170.40 in 
1952 

For the most part, cooperation 
has been extended by industrial 
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and business establishments 
men responsible for the 
In 1951, 44 percent of t! 
ions found 
nated and the 
ent were 
1 during the year 1952 


inspections, 


were entire 


in the process of elimi- 
and were completely ellm 
During 
55 additional vio- 
ns were found and were eithe: 
t were in the 


nated or proce 
mination at the 


end of the 
Thi however, does not mean 
all cross-connections have been 
nated. The 


revise the 


inspectors, eac! 
schematic sketches 
heck for any cross-connection 
may nave been overlooked g 
may 


have been installed since 


ast inspection 

— , 
is impossible for the inspecto! 
ver ompletely each and every 
in its entirety; therefore, it is 


ntial to be able to explain the 


+ 


principles of hydraulics an 


nazards of cross-c 


mnections to 


engineers. In several 


cases 


engineers or maintenance men 
f 


found additional 
discovered by 


cross-con- 


ns not 


1O our in 
tor and notified the city 
asked for advice in eliminating 


have 


has been definitely proved that 


ross-connection 


inspector, wit 
background, wel! 
versed in basic hydraulics, is trul 
an asset in the promulgation of 


an engineering 


gooa cross-connection progran 
Also, the and cooperation 
of the State Department of Health 
is essential and most helpful in set- 
ting pro- 


interest 


ip and carrying out the 


oran 
Bid 


Program Aids in Civil Defense 


From the inspection records of 
al plants, a large map of the 
det p 
be available in the 
of a disaster, along with the 


Was prepared 


tnat 


locating 


may 


depth of the well, type and capacity 
of the pump, whether or not chlori- 
nation equipment is available, and 
other pertinent data 

In the event of 
causes a failure of the public water 
supply or seriously curtails the nor- 
mal service of the waterworks sys- 
tem, the first need is for emergeney 
water! ‘ 


disaster, which 


S ipplies to tide the city over 
until service can be restored in the 
affected are 

During the winter of 1944-45 
large ities of this 


two 
suddenly 
found themselves without water. In 
both cases, war production of major 
yrtance was affected. One of the 

steps taken was to search out 
f supply and th: 


ble sources of 
such  supplie 


state 


f 


or making 


remaining 56 


11 
avaliaDit 


Department 


Health 


surveys 


‘ 


The State’ 


plete but in some 


] f 


pro 


} 
) LOOK ITO! 


ight 


| 
} 


he en 


} 


He 


= we 


ready 
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water department 


information gathered by the 
Waterworks’ Engineering section in 


the cross-connection program can 
be invaluable in such cases. The map 
referred to above and the accom- 


panying tabulated and indexed notes 
will permit almo Instan 
alleviate 


action to 


+ 

t 
conditi esulting from 
enemy action flood or othe 


emergencies oO! 


The cost ot 


proportions 
data 
neg- 
made 


quickly available and 
after the detail 


cross-connection 


ligible urvey 


ontrol work 


ympleted 


W.... users of Builders 


Chlorinizer tell us (and 
they often do!) that they 
never before have worked 
with such a trouble-free, 
maintenance-free chlorine 
gas feeder, we tell them 
we're pleased — but not 
surprised — to hear this. 
You see, there is a difference 
in chlorine gas feeders 
and basic design makes that 
difference. For instance, 
Builders Chlorinizer employs 
a tantalum diaphragm valve 
which controls chlorine gas 
in the dry, non-corrosive state 
This valve the “heart” of the 
Chlorinizer is a basic design 
feature of the Chlorinizer 
and one of the important 
reasons why Chlorinizer 
gives such safe, dependable, 


low maintenance operation 


Basic Design 


os the Dikherence 


For full details on Builders Chlorinizer, 


write for Bulletins 840-F1B, 840-330, 84038 


Builders-Providence, Inc. 3546 Harris Ave., 


Providence 1, Rhode Island 


BUILDERS 


Oivisiton OF 


-F INDUSTRIES) 





Thousands use our 


Readers 


Service card to keep up to date 
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Hardening Properties of 
Asphaltic Materials 


Among the factors that may caust 


the failure of a bituminous pave 

ment, the hardening propertie rf 
the bituminous material are highly 
important. A quantitative knowledge 
of the tendency of an asphalt to 
harden is one of the indispensable 
measure in predi ting the rvice 


behavior of a bituminous pavement 


Investigations have shown that pave 
ment failure ncrease when the 
penetration of the a phalt drop to 
ertain critical value hich var 
omewhat depending upon uch 
factors as climate, flexibility of base 
ind subgrade, and traffic condition 


Several be 


evaluating the hardening properti 


methods can used fon 


of asphaltic materials. The abrasion 
test and the weathering strength 
test are based upon the changes 


n the physical properties of stand- 


ard sand-asphalt mixturt during 
exposure to heat and air. The thin 
film oven test, de veloped by the 
B.P.R. for the same purpose, is more 
apid and simpler and therefore is 
nore suitable for use as a specifica 


tion test 


From a study of the hardening of 
isphalts, engineers of the B.P.R 
oncluded that 1. Asphalts differ in 
their hardening propertie depend 


ing on the 


ude 


ource ol the ¢ 


used in 
When 

cracked 
and _ brittle 


rapidly than do uncracked as- 


petroleum and the methods 


tnel 


manufacture. 2 sub- 


jected to weathering 


phalts become hard 
more 
phalt and also de velop a higher de- 
sree of hardness and brittleness, the 
rate 


ol 


de 
hardnes 


ated 


hardening ine witn 


reasing 


the sree of cracking. 3. Increase 


of the asphalt as indi- 


by decrease 


in penetration 1 
icompanied by changes in othe 
properties, such as increase in soft- 


ening point and decrease in ductility 
“Studie rt 


the Hardening Prop- 
Asphaltic Materials;” by 
Pauls, Chf. Bit. Section, and 


rk Welborn Eng) 
Public 


Jar! T 
J... me 
B.P.R 


Research 


Roads, August 

Carrying Heavy 

Traffic After 30 Years 
A 5.2 mile f U 


running east trom 


S. Route 
60 Richmond 
Va., the Seven Pines Road 

an excellent illustration of adapt- 


length o 


known as 


ng a pavement progressively for 
ontinually increasing traffic. Previ 
is to 1924 the surface had been a 
thin layer of untreated gravel. That 
ea ravel wa added to give a 


ninimum thickness of 4 in., and on 


this was placed a 4-in. hot-mix 
isphalt concrete base and 115 In 
heet isphalt top By 1927 it was 

ver 2500 vehicles daily 





AGGREGATES 
STRUCTURAL STEEL 
CEMENT 
PETROLEUM PROOUCTS 
BITUM, MATERIAL 
REINFORCING STEEL 
READY-MIX CONCRETE 
PRE-MIXED BITUM MATERIALS 
NOT REPORTED 

CONCRETE CULVERT PIPE 
LUMBER 

METAL CULVERT PIPE 
EXPLOSIVES 
TIMBER PILING 
[CLAY PIPE 
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PERCENTAGE DISTRIBUTION OF 


In 


the 
forced 


Llo-in 


A 


open-graded cold-mix asphalt aver- 
aging 1 


1934 
new 


THE HIGHWAY AND AIRPORT DIGEST 


it widened, 


8 


covered 


Was 
foundation 
rete, 


in 
cone 
sheet asphalt top 

smoothed by placem« 


in 


using [0 


of 
with 
In 1939 


‘nt of 















al 


in thickness. To provid 


for the very heavy volume of traffi 


then 


faced 


phaltic pavir 


F 
ol 


thickness of 12 in.: 


smoother 


1o1 


1946 
in. of 


it 


not 


using it, 


with 214 


in W 


1p 


as res: 


“mix as 


*. The pavement now i: 


3-lane capacity, and has a tota 


+ 
t 


a totally 
“Virginia’s 


Atte 


Qua rterly 


it 
ever, and 
sq 
new paveme 
Seven Pin 
Years;” Asphalt 
July 


than 


has been less pet 


30 


Alternate Bids on 
State Highway Work 
Of 


replying to a questionnair« 


whether 


or 


h 


12 state highway 


they take alternate bi 
ighway contracts, 37 report 


is stronge! 


nt 


al 
the tot 
yd 
toda 


Institu 


no limitation on engineer's decisi 


on paving type; 


ait 


estimated 


ITE 


20 


usually 


that 
(or 


t 
ol 


ns are 


part 


procedure; 8 reported that 


usually 


alternate 


by 


alternate designs are required 


} 
al 


] 


(or sometimes) 
types, but not 
w or court ruling. In 


replies were “We 





alternate 
sometime 


the 


de 
: ] 
yas a 
taken 

requ t 


one state 


Typ 


conside 
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Road 


te 


departme nt 


than 















FEDERAL 








2 3 PERCENT 4 


GRADING 
ANO 
DRAINAGE 
26% =| 


— $s) 
\. 30% 


\ 


BASES >» 


32% 


r 4 surFaces | 


| 





AID HIGHWAY CONSTRUCTION-i95! 


AERIS A EM TTT! 
AO) RNAI RR RN RES RR | LATE 


5 6 
MATERIALS 
SUPPLIES 

\ 

37% LABOR | 

a —< | 

\EQUIPMENT \. 27% ] 

PROFIT \ / 
OVERHEAD / 
| 4 


} 36% 








@ THIS CHART was prepared by ARBA from data furnished by Bureau of Public Roads. 








“BEST MACHINE MADE 
FOR PLOWING AND 
MAINTENANCE” 


T 
AKE it from James E. Barsness, Glenwood, Minn 


contractor. Caterpillar Motor Graders are “the best rig 
you can find for plowing snow, for road maintenance 


and for other summer jobs.” 


Just look what these graders do for Mr. Barsness 
and Pope County and you'll see why he’s so enthusi 
astic: equipped with Caterpillar Snow Plows and Snow 
Wings. two Cat* No. }2. Motor Graders clear drifted 
snow from LLO miles of county roads per day. During 
the same 12-hour period they plow out 10 acres of 
parking area! In summer. Mr. Barsness removes the 
plows and wings from his motor graders and goes to 


work building and maintaining the same roads. 


Versatile Cat Motor Graders can work wonders for 


your county, too, on a year-round basis. All major 


ce ponents are ( aterpill i-designed and built: weight 


; 
f 


One of James EF. Barsness’ No. 12 Motor Graders plowing near Glen 


wood. Minn lso in the Barsness “stable” are five Cat DB Tractors, 


ne D tuo DA an \ 80 Seraper and a Cat HT4 Shovel. 


power and speed are balanced for top performance. 
Pandem drive provides constant powet delivery and 
traction. The operator can see the blade, the road and 
the job at all times, and he can change blac 


> positions 
quickly from the cab. 


Call your Caterpillar Dealer for further informa 


tion. and an on-the job demonstration. 


( aterpillay Tractor Co., Peoria. Hlinois. 


CATERPILLAR’ 


*Both Cat and Caterpitiar are registered trademarks — @ 





take 


' 
bids frequently as a matter of econ- 


various designs and alternate 
omy and to provide more competi- 
“We feel the pave- 


hould be based on an 


tion in bidding : 


ment choice 
, | by } 
econom evaluation yy tne e! 
salesmen.” 
Take Alternate 


Don’t.” Roads 


neers and not by 
“Some State 
sids, Some 

Streets, July 


and 


Missouri's Job 
Flagging System 
A standardized sy 


flag and flagging, to warn motorists 


tem of signing, 


po 


! wn A 


Vy 5 
wiOveS 


under way on 
atti 3 


YS SOOn Will De 


Missouri 
put into effect 
state as a coopera- 


State 


hroughout the 


ve project ol! the Highway 
Associated 
Missouri 


nde more 


ommission ana tne 


aequate warning to motorists at 


wrk; 


Warn- 


int adjacent to hignway w 
, 
iate delapidated 


; that have been so promi- 


1 
» to elimi 


s device 
moto t approaching, pass- 


] } 
and i@ay a JOD will pass a 


iccession “Missouri 
This Highway Im- 


Your Future Safety 


Iigns 
Forward 


provement Is 1O 


A LEADER OUTPERFORMS! 





HI-WAY Spreader 
MODEL E 


Here's one-man operation in a truck 
mounted sand, salt and cinder spreader 


for real performance with a mint 


mum of labor. Controls conveniently 


located in the truck cab. Gives uniform 
spreading pattern on 2 or 4 lane high 
ways at speeds of up to 35 m.p.h. with 
chips for seal 


sand, of coating tn 


summer salt. cinders or chlorides tn 


gravel or fertilizer when 


The Model “I ts 


the winter 
required available 
with separate motor drive for dis 


tributor disc or power take-off opera 


tiom. Im sizes up to cu. vd. For 


capacities up to 12 cu. vd 


Mode! 


arger 


the deluxe ivailable 


HI-WAY Spreader 
MODEL DD 


I his 


spreader may be mounted on any 


all-season portable tail-gate 


standard dump body in a matter 


of minutes. It gives a uniform 


spreading pattern of 4 ft. to 60 ft. 
for seal coating in the summer and 
ce control in the winter. The “DD” 
spreads uniformly at truck speeds 
of 1 to 35 m. p. h. in any gear, 
using sand, salt, cinders, chips or 
Powered by a 


chlorides. rugged 


2 h. p. gas engine, the “DD” is 


built to give years of economical 


service, 


HIGHWAY EQUIPMENT CO. Inc. 


645 D Avenue N. W., Cedar Rapids, lowa 


Mi ond tif UNLOADING 
rR RANSPOR! 


Monutacturers of the World's Most Complete Line of Spreaders 
and Bulk Material Delivery Equipment 
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Now's the time to mail this month's Readers 
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card 
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Convenience.” Then “Please 
Drive Carefully Next — Miles,” with 
a statement of the kind of work be- 
ing done. Next comes: “Road Con- 
struction, Slow,” followed by a sign 
lentifying exactly what work 
ng done, such as “Fresh Oil’. On 
“End of 
Improvement. Thank You For Your 
Patience”; and finally “Re 
Speed, Thank You”. 
night reflectorized. Most of them 
carry one or two red warning ! 
‘Job Flagging and Signing System. 
Roads and Streets, July. 


and 


1S be- 
leaving the work he will see 


sume 
Signs will be 
will 
lags. 

” 


Off-Center Laning 
Increases Street Capacity 
Los Ange 


} 


, +1 : ; 
les, Calif. has ab 


miles of streets which use off- 


laning during peak flows. Thi 
where 
traffic 


temporary oO! 


major thoroughfares 


permanent one-way 
pra ticable, not 
traffic 


each with a 


feasible Twelve 2-man 


44-ton pick-up ca 
about 300 rubber cones, place 
and movable signs so as to des 

or more central lanes f 
‘s traveling in the di 


will 


be taken by the 
traffic during the next 
period; then, at the end of this 
period, the cones are picked up, to 
be replaced before the foll wing 
peak to favor the heavy traffic in the 
Thus a 
using 4 lanes for the heavier 
traffic, has, in effect, the capacity of 
an 8-lane. Not only are more lanes 
available, but the speed in the off- 
center Olympic Boule- 
vard increased from the average of 
18.4 mph on uncontrolled streets to 
22.5 mph. For full benefit, off-cen- 
ering is combined with parking pro- 
hibited; cable-connected 
3-dial timer signal system; off-cen- 
t and 


they 


opposite direction. 6-lane 


road, 


sections of 


+ 


use or a 


ering of some tributary streets 
left turns prohibited 
would cause delays 
“Off-Center Adds More 
Street Capacity in Los Angeles;” by 
Roads and St 


W here 
unusual 


Laning 


James Joseph ‘eets, 


July 
Snow Handling 
On the Streets of Syracuse 


N. Y., Com’r of Pub. 


Wks. believes they have deve loped 


Syracuse, 


a system for keeping their 397 miles 
“Florida” 
dition in winter as is humanly 
sible Some 


oft streets In as near >on- 
pos- 

require S1X 
remove all the 
snow, some five, some only two; 


streets 


passes of a plow to 


altogether 1600 miles of stree* 


I sanes 





PUBLIC WORKS for September, 1953 137 


torm begins, arages. When YT empera 
the spreading I ‘lear 2-\ adio unit installed on 


t is applied. They have 10 


and plow- above 20 
rts when 3 in. has fallen, th salt at about 400 lb. per mile sti trucks operating in strategic loca- 
t the beginning of the storm; plow- tions. Their equipment comprises 90 
ng being delayed until about 4 in cs, 9 shovels, 7 bulldozers, 12 
2 Sno-Go i ts 12 


bit «i 

preceding suiting making it easy t a 
a pe rfec 

now 


¢ 
nent 


made 


lea banks off the shoulde 
pavement), ; Snow and Ice Cont: 
ie aad 
tb Ne) ipt | 
WORKS, August 


‘I 


relying 
sa ‘lted 
latte: 
large Walt 
salt capacity and ; smalle 


with Scotchman preaders 
a CONCENTRATED 


tail gate When a 


n. snow fall is immediately pre ® 
eded by freezing rain or sleet, 
mall rear-end spreaders attached ti 


snow plow distribute Sait on the ice 
T} FOR DRY APPLICATION 


incovered by the plow Their equip 
nent includes 33 cente craper type 
Walter trucks; 15 one-way plows 
nountable on Walter trucks a 


Sno-Go” loader, a “Hi-Loader”, this powerful weed killer can 
keep ground bare of weeds and grasses 


Get F in 
ie Winter;” by Frat *. Harmon Highway Commissions and large scale industrial users 
Com’: of Pub ; PUBLIC prefer Borascu Weed Killer because they know they ci 
WORKS, August depend on the results it’s quick and easy to apply 
provides long-lasting control at low cost. BORAsSct 


Snow Control on is not only useful for the destruction of weeds and 


Roads of Northern New York SO EASY TO APPLY 


grasses but also for the pre-treatment of asphalt or 

gravel covered areas to protect against the possibility 
ga County, N j ntain Just a man... of weeds breaking through the paved surface and de 
of county) ‘ ing it. Countl parking areas, airport landing fields 


a pail... and storage have been given the protection o 
and BORASCU  Borasct good insurance for any paving job! 


‘ 


NONTOXIC »+ NONFLAMMABLE + NONCORROSIVE to ferrous metals 


‘ 


Service Bulletin, PACIFIC COAST BORAX CO. 


and Quotations SION OF BORAK CONSOLIDATED. LimiteD 
630 SHATTO PLACE © LOS ANGELES 5S, CALIFORNIA 


Sent on Request 


It’s a fact...our handy Readers’ Service card is the way to qet new cataleg: 
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ROADS ARE PAVED WITH MORE THAN INTENTIONS 


fekgee’s Oe 


ae . a - * 


The biggest help to your know-how 


THE HIGHWAY CONTRACTORS’ and 
ENGINEERS’ EQUIPMENT MANUAL 


There’s more than one way to build a read or repair Whether you are starting an earthmoving job, building 
1 street, but there’s always a way to do it better .. . a new street or just patching—this widely used Manua! 
o spend less time, less money, yet do a better job. is your memory’s best friend. Not only does it tell every 

When you want the answers you want them fast and type of product you can use—it lists the names and 
you want them right. No room for maybes when you are addresses of all the important makers. You don’t have 
to know the name of the product or who makes it to 
find it quickly in this Manual; just look it up under 
the kind of work it does. Saves you searching through 


Your Memory's Best Friend dozens of catalogs. 


getting ready to pave or repair a street or highway 


Yet who can remember all the answers all the time 


That's why PUBLIC WORKS has compiled in this Complete as the Manual is, however, it’s concise 


iandy volume the facts you need about every type of quick and easy to read. It’s just the right size. It’s new 


product you could use for every phase of building and each year. You can’t find the information it contains ir 


naintaining each kind of street and highway iny other book. There’s no book like the manual 


Watch for the 1954 edition. coming in December. under a new name 


THE STREET AND HIGHWAY MANUAL 
and Catalog File 


P. S. Put these important helpers to work, too! 
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A high-speed, labor-saving meth- ‘ e 
. | ver . ssmnaesit : a ace t ul b - e a | | hi rey C O n ¢ r e t i 
pavements by means of forcing = 

emulsified asphalt under the pave- 

ment at atmospheric temperature 

has been developed by the main- P T t 

sais : ‘tae of the New a V ce it ec i ; S 

York State Department of Publi 

Works. Like other states throughout s a | - 

} r« l ’ New York has, In 1S¢ 

ee with Emulsion 
concrete pavemen resurfaced with 


bituminous concrete. Under advers«e 


subsurface conditions, these break J. M. LEWIS, 


} 


nd start pumping. Formerly 
as were repaired by remo\y Sales Engineer, American Bitumuls & Asphalt Company 
Id black top and 
A Where the old 


, , 1 
comp.etely broken, it 


p oved ( 

not ent 

n work w 

id adequate 
installed 

vement would con 

ther in the sam« 
the old breal 
Li 1\ he st » has begun repa 

ng this type « ik ; prey 

ing subsequent pumping by drilling 

a hole through the bituminous con 

crete and the oncrete b e and 


4 10 @ PUMPING CREW forcing emulsified asphalt through drilled holes. 
dumping asphalt emulsion undet 


o 15 pounds pressure into the hol 


] 1 
t 


I 
t 
I ! 


n many cases holes have pansion jo permitted, hole \ vhen tree emuilsior appeared at the 


illons of material driven down. through 


received over 50 gallon f expansion pavement sumMace. The emulsion was 
After the holes have been filled, any joint mate il and a small pipe noz permitted to harden for one or two 


material that may have escaped zle wa nserted through which th days when the operation was re- 
broomed about and covered with emulsion was forced unde t]| peated if nece ry to complete the 
The holes are then pavement s! for subsealing and for filling. When more than 50 gallon 

with wooden pegs, cut off filling the join from below. TI of material were required, the op 

flush with ne pavement Tapered eliminated ne . nvoly | I! on Ww discontinued temporar- 
‘tion nozzle fittings which have drillir 


nje ing h hrough the pavemen vy and started again within a few 


four threads to the inch and can be With each of the above variation ~ Top pouring ‘cints to com 
duce the esc: > f emulsion 
This ealing technique stabilize 
] 


the underlying soil and fills the 


voids and cracks in the broken con- 


crete base. It also furnis} a new 
ck coat between th lack top and 

the concrete The mi: rial used 

a “quick breaking” tvpe of emuls 

fied asphalt. substantially ASSHO 

Spec. RS-1 and RS-2 N. Y. Stat 

Spec Items 70B and 70B Grade C 
In the first use of this method, thi 

asphalt was applied by pouring pot 

to open joints and crack 

through holes drilled in the 

ment. Soon it was introduce 

pressure ng a Tar 

sprayer at 20 to 30 pounds pressure 

or with the conventional truck dis- @ INJECTION NOZZLE about to be @ INJECTION NOZZLE removed and 

tributor. As the procedure was de- inserted in hole which was drilled previ- hole plugged immediately with wooden 

veloped. and where the width of ex- ously through the pavement. peg to stop flow of emulsion 





Aerial Photography yraphs. Photog 
Yrammetric engi! 


(CContinned fro age 7 , P 
a mm page 10) st operations, ar trained profes- 


and elaborate 


trument 


ound is 

‘nt, and its avail- 

have direct effect on the 
mapping 

Photogrammetry has two import- 

studies it 

ile photographs 

i yposed location for photo 

method tops and ph nterpretation 

maps are udies, and from these photographs 

il phot topographic maps with two or five- 


The SUCCESS 


OF YOUR PROJECT DEPENDS 
UPON THE ACCURACY AND 
COMPLETENESS OF YOUR 
BASIC MAP INFORMATION 


AIR PHOTOGRAPHS aor 
AND PHOTO MAPS 




















With proper maps, planners and engineers have at their 
finger tips, the answers to many of the problems of sewer, water- 
works, drainage, flood control, street alignment, and expressway 
location. 


Whatever your project, you will find that good maps pay 
dividends — and when produced by Jack Ammann Photogram- 
metric methods you will have them in less time and at a saving 
in cost. Write today for brochure. 


" ers 
Tack CAmmann & 
PHOTOGRAMMETRIC ENGINEERS facet aman 


BROADWAY AT TENTH SAN ANTONIO 5 TEXAS « 





Eastern Office: 32 Hillcrest © P. O. Box 411 * Phone Manhasset 7-1840 ® Manhasset, N. Y. 


Need more facts about advertised products? Mail your Readers’ Service card now. 
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foot contour intervals can be pre- 
pared covering a much wider band 
of terrain than would be econom- 
ically feasible by field surveys 
Photogrammetric methods also pro- 
duce results in about one-fifth the 
time 
Photogrammetry not only has ap- 
plication in location studies, but al- 
so, once the location is fixed, special 
large scale photographs of 200 to 
100 feet per inch can be secured of 
proposed bridge sites, traffic inter- 
changes and grade separations. From 
these photographs, topographic maps 
with one or two-foot contour inter- 
vals can be prepared using only a 
small number of ground control 
stations. Invariably this method will 
save time and money if there are 
numerous such surveys to make 
along a route 
The writer feels that photogram- 
metry is one method that can be 
used effectively by highway depart- 
ments to secure basic topographi 
surveys at hazardous narrow bridges 
which need to be relocated and re- 
constructed. Basic ground control 
usually is available at such sites 
therefore, by placing a cross or other 
symbol around such points and es- 
tablishing a few other horizontal and 
vertical ground control points that 
can be identified on large scale pho- 
tographs (and that meet the stand 
ards set up by the highway depart- 
ment in conference with photogram- 
metric engineers), the field survey 
party can confine their field work 
to securing data on foundation ma- 
terial, stream profile characteristics 
high water stage, scour and other 
pertinent data pertaining to bridge 
design. The aerial photographer can 
then procure photos of twenty to 
thirty bridge sites in any one high- 
way district in one day and topo- 
graphic maps can be prepared by 
photogrammetric methods. The con- 
tour interval that can be obtained 
and final map scale to be used is 
dependent upon many factors such 
as: flight altitude, type of stereo- 
plotting instrument, camera focal 
length, ground control, terrain, flight 
obstacles, and vegetation. Many of 
these factors can be controlled or 
evaluated by the photogrammetric 
rs. The factor of vegetation 
mary concern In mapping 
at a one-foot contour interval, and 
because of this, it may not be pos- 
sible to map all bridge sites by pho- 
togrammetric methods. This may be 
vercome to some extent by map- 
ping at a two-foot interval from 
late fall pictures. Cost figures of a 
photogrammetric project outlined 
above are not available and the 
writer is not familiar with a direct 
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Civil & Sanitary Engineers but no data), Lumberton, and Rocky 


Malcolm Pirnie Ernest W. Whitloce Write Mount. Data are unavailable on the 
obert J Mitchel Sar Arenaner | . is 1 : 2 F 
a PUBLIC WORKS MAGAZINE Winston-Salem situation. North Da- 
vestigations eports a | ’ a . 
Supervision wf ( pastruetion and Operations kota No problem at Devils Lake. 
Appraisals and Rates 310 East 45th Street New York 17, N. Y. 


Ohio: No problem: Lakewood, 
25 W. 43rd St New York 16. N ¥ 


— | Maple Heights, Oberlin, Springfield 
| (data incomplete), Swanton, Uni- 
THE PITOMETER COMPANY “ 
SMITH & GILLESPIE versity Heights and Xenia. Okla- 
homa: No problem at Ada, Black- 
Trunt Mein Gurvess _Weter Supls. Weer Puskeeee. well, Clinton, Drumright, Elk City 
Seater atethenttes Miudine Sewerage. Sewage Disposal. Drainage < 


Water Measurements and Teste Refuse Disposal, Gas Systems, Power Plants (2 industries, no problem), Fair- 
Water Wheels, Pumps. Meters Airports 


Engineers Municipal and Consulting Engineers 


view, Lawton (2 industries, no prob- 
Jocksonville Florida | lem), McAlester, Midwest City (3 
industries, no problem), Muslogee, 


FOR RATES FOR THIS SPACE STANLEY ENGINEERING Okmulgee and Tonkowa. Oregon 
COMPANY | No problem: Baker, Klamath Falls, 


Consulting Engineers 


New vork 50 Church $1 


Write . . « 
peat ae La Grande, Lakeview, Pendleton (3 
rports rainage 
PUBLIC WORKS MAGAZINE Electric Power— Waterworks industries, no problem), Roseburg, 
Sewerage— Vaiuations—Rate Studies . aa) 
Municipal Buildings Sweet Home and The Dalles. 


310 Ecce 45th Street New York 17, N. Y Hershey Building Muscetine, le 


Pennsylvania: No problem: Ab- 


ington, Ashland, Baden, Beaver 
ALDEN E. STILSON & Falls, Bellefonte, Bristol, Carlisle 
Preload Engineers Inc. ASSOCIATES anaes ‘ ated < Ses 
Founde 44 Linhed Clarion, Clearfield, Dormont, Doy- 
Coraultants in Prestressed Design Consulting Engineers lestown, Edgewood, Ford City, 
: seg to Fle Water Supply, Sewerage, Waste Disposal Grove City, Hazleton, Highspire, 

Paver tee ‘ Bridges—Highways—Industrial ®Bulldiags , 
Studies—Surveys—Reports Lock Haven, Marble, Mt. Penn, 
Surveys, Reports, Appraisals ‘ or state C ge le rly 
209 So. High 5+ Columbus, Ohic nen : ange, eaneny, 
as Wellsboro, Wesleyville and Wyo- 


ssing. Rhode Island: Surveys are 
J. STEPHEN W missing. R 
RUSSELL AND AXON Watkins — now being made of the Providence 


Consulting Engineers situation, where industrial wastes 
. Municipal and Industrial Engineering, Water 
Civil Sanitary—Structural Supply and Purification. Sewerage and Sewage present a problem 

Industrial — Electrical Treatment, Highways and Structures, Reports 


Rate Inv o Investigations and Rate Structures South Carolina No yroblem: 
a 251 East High Street Lexington, Kentucky 


408 Olive St., St. Louis 2, Mo Branch Office Chester and Florence. South Da- 
Municipal Airport, Dayton Beach, FI ildi isvi : 
inicipal Airport, Dayton Beach a 901 Hoffman Building Louisville, Kentucky kota: No p1 oblem: Mitchell, Spear- 


fish and Yankton. Tennessee: No 
IRBY SEAY COMPANY WHITMAN, REQUARDT problem: Cleveland and Johnson 

Water Engineers—Water Consultants and Associates City. Texas: No problem: Amarillo, 

‘ Engineers — Consultants Austin, Baytown, Bellaire, Big 
Water-use Surves Water Wastes Eee eee Springs, Bryan, Carrizo Springs, 
516 Geodwyn Inst. Bldg Phone 8-2733 Reports, Plan :pervision, Appraisals Carthage, Coleman, Dalhart, Deni- 
Memphis, Tennessee 130i St. Paul St., Baltimore 2, Md son, Eagle Pass, Ft. Stockton, Lake 


Jackson, Lamesa, Littlefield, Liv- 


MILES ©. SHERRILL & ASSOC. ingston, Nacogdoches, Orange, Pam- 


pa, Port Neches, River Oaks, Sul- 
Consulting Engineers—Municipal & Industrial | | c T | V 
, ) prings ‘xarkan: rnc 
Marion C. Welch 1412 Bardstown Rd 1 phu oprings, exarKana, ernon 
Associate Engineer Louisville 4, Ky and Wik hita Falls. 
The srrill Engineers , 
Water Purificat & Distribution Sewerage & Ogden or Pan- 
setbe gg ect tg ig Aa oi aces I Ser in for space in this directory. Rates suitch. Vermont: No problem: Hart- 
Report il & ndustrial V Gal e £ 1 ‘ ¢ S eave } 
posal & Incineration sets & Storm Drainage will be sent on request. ford, Middlebury and Swanton Vil- 


Consulting Engineers 








is the time to send your reservation } Utah: No problem 


Write lage. Virginia: No problem: Abing- 
. . _ = F don, | peepee a = 
FOR RATES FOR THIS SPACE | UBLIC W ORKS Galax. 2UCila ista, with o indus- 


tries, may have a_ problem later. 


Write M AGAZINE Washington: No problem: Hoquiam, 


310 East 45th St Port Townsend, Pullman and Ray- 
PUBLIC WORKS MAGAZINE New York 17, N. ¥. mond. Situation at Wenatchee is 


310 East 45th Street New York 17, N. Y not known. West Virginia: No prob- 
lem: Clarksburg, Morgantown, Phil- 
ippi, Richwood and Williamstown. 
Wisconsin: No problem: Beaver 
ROBERT AND COMPANY ASSOCIATES Dam, Beloit, Fox Point, Hurley, 
Jefferson, Kaukauna, Marshfield, 
Orchitects and Sngineors Superior, Two Rivers and Wausau. 


ATLANTA Dilution is presently able to handle 


tT the problem at Cudahy. Wyoming: 
WATER SUPPLY e SEWAGE DISPOSAL e INCINERATORS @ POWER PLANTS No problem: Cody, Vander and 


_ a Powell 




















PUBLIC WORKS for 


er 


September, 


Public Works 


EQUIPMENT 


N'-E W'S 


Truck Crane is Adaptable to 
Many City-County Jobs 

With fou 

ittachments lragiin shovel, crane 

33-yd. capacity 
ised to Save 

st on Tren n 

inloading cars 


ravel plants, 


id trenchl 


1 
pling 


le 


rds the 


yell ( ned 
h affe 
work being 


S are handy 





New Schield Bantam Shovel 


Sargent ‘‘four-in-one”’ 
Complete information 
tained from Sargent En 
Inc., Fort Dodge, Iowa. 


Use Coupon on page 32; circle No. 9-1 


Self-Loading Truck Crane Speeds 
Material Handling 


This unit converts a truck into a 


‘If-loading cran installation § is 


mple It come in two models 
levating mast, the 
with a “fold-over” 


one with an « 
othe super- 
structure. Available in a wide range 
{ sizes, from '2 to 2-ton capacity, 
these loaders adaptable for use 
in all types of construction and 


Full details from Ray 
Iron River, Mich 


utility work 


Lind Mfg. Co 


Use coupon on page 32; circle No. 9-2 








New Crawler Type Shovel Crane 
Has 3 8-Yd. Capacity 


1, J-ton rated cr: 


met crane 

This Mode 
vidth of 94 
synway transportat 
thout 


| 
ae 


Use coupon on page 32; circle No. 9-3 


Oiler and Filter for Lubricating 
Pneumatic Tools 


viler automatically lubricates 
| ith “oiled air.” 
absorber mountings 
thout 


dow show 


damage; 
when 
Adaptable to all 
Constructed 

no moving work 

flow can be adjusted 
requirement Ail Speed 
1502 W. Slauson Ave Lo 


; 


Use coupon on page 32; circle No. 9-4 





Shelter Sign for Civilian Defense 
and Other Uses 
A shelte: 


nterest 
dustrial 
“ions, Nas 
Halco C 
Haven, C 
nently affixes 
without u I )] acks, wate! 
glue, furnished in 
two. parts, ‘ ig it possible to 
voint More data 
from the manufa 


Use coupon on page 32; circle No 9-5 


Suction Machine Gathers 
Leaves and Trash from Roadside 


-Eater 


hopper. 

can bottle and 

a 14-yard capacity 
per, / four-cylinde industrial 
The h p 


hey 
WY 


supplies the powe 


engine 


per is dumped easily and anickly 


Picks up roadside trash 


More f1 
Body and Equipment Co., 24th and 
Vinton St., 


i hydraulic unit mm Omaha 


Omaha, Nebraska 


Use coupon on page 32; circle No. 9-6 
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Portable Asphalt Plant for tree planting and the numerous 
. . . other jobs requiring handling ot 
F re) R R E PA | R | N G Producing Patching Material J 1 : 


T heavy material or equipment, this 
nachin designed t : 


BELL AND SPIGOT accurately proportioned hot. “ing, trencher can be readily con- 


verted to a heavy-duty loader by the 
iroll bam ay.\ 4-9 tag cage noaaeliesg addition of a standard dipperstick 

ei : : ; 8 assembly. The boom has a lateral 
165- 30 rignt o left of tk 


“Ei, SKINNER-SEAL ore lle f the 


and dumps high enough t 


Bell Joint Clamp for - as 4 an cs. It fits the t ] 
“u sal) ye ’ - . paeeieaparicee Reema agenberar eek ct. meo 
"jie spigot joint leaks makes of wheei and crawler tractors 


Sa = pone ee Is. More 
ave et is completely Saf nininttnnn ae Re it 
we sealed: at bell face beat rgyrigams orl icra Wagner [ron 
by Monel Metal Seal 5G 1 Works. 1905 South First St., Mil- 
band — at spigot by Me - vaukee, Wisconsin 
ie ee a , 
gasket tip. 2” to 42”. 


. 1 , , 
( ompilete Nnydraulic contro 


Use coupon on page 32; circle No. 9-9 


AND BROKEN MAINS - ° Insecticide Fog Unit is Quick 
Death to Insects 


OV f Sjecting % ! icide that 
SKINNER-SEAL ({ Wylie asphalt patcher k de; nosquitoe¢ flies at 
Split Coupling , \ ee eae 

Clamp. One man | gallon asphalt tank: 54-inch long sigs Maeda 
can install in 5 to yug-mill mixer vith 30 blades ; : , y hand spra 
15 minutes. Gasket ‘ . ower asphalt pump wit ce ale 

seated by Meaat ; i wer aspne ¥ ip With pray hail 

howd. tested te i tachment; asphalt measuring device; 

800 Ibs. line pres- nd a ol heating ompartment 
sure. A lasting re- one packaged unit. Only ad- 
pair, 2” to 24” incl. 


eins ma- 


equipment need is a dump 


were OM Mi 
M. B. SKINNER CO. vn 7086 19 


SOUTH BEND 21, INDIANA, U.S.A. Use 


coupon on page 32; circle No 9-7 


Wy, Yy Y Y Y yy New Open End Wrench for use 
°. a ‘ *. a » aes 
(SESE 8 on Water Meter Fittings 
(> to Lee Lor Lo» 
) e TAC oy end ratchet wrench 
VI rn hitting 
Soff” 


1 
npletion 


PRN FOL 
Qa 


ViWttt» 


—. 


learance 


J 


operate 


~— 7 
“~~ 


ripping 


“> 


ot a nexa- 
available in 
More in- 


Appliance lianapol : In 


(22> 


SEES 


Angele: Use coupon on page 32; circle No 9-10 
( of 
, 2 * o 
Use coupon on page 32; circle No. 9-8 


S- 
— 
~ ‘~. 


. 


W111» 


High-Pressure Steam Cleaner for 


ee e @ Construction Jobs 


A 


ao 
"Lz 


Front-Mounted Swing Trenching A new high-pressure steam cleaner 
and Ditching Machine has been announced by Hypressure 
ecially adapted for pipe-line Jenny Di of Hom« tead Valve 

1andling and laving pipe Mfg. Co., Coraopoli Pa. This is 


—/ 


ae 


t 
particularly useful oad-building 


ald Ser 


YTV 


and constructior ntractors because 


<yie Ist e pt ek “ 
S a) ed et ~s I 
* + 


el rr ut ability t 1 over rougn 

CA WAMANSGAAKA ' ground. A full-powered blast can 
3 : be delivered in 90 seconds and con- 

MECHANICAL EQUIPMENT’ ; trols permit the operator to start and 

Ropers FiteR MFG Co “sf rs —_ : stop unit at the job, 100 
ey lit pe. } from the Jenny. Vapor spray output 


ROBERTS FILTER MFG. CO - 2 i ee pric 3 90 gals. per hour: also comes in 120 
: gals. Full details from manufacturer 
640 Columbia A 
. Sadies is “ The Wagner swing trencher Use coupon on page 32; circle No 9-1! 
y 


teet or more 
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Truck Mounted Power Crane is 
Handy for Many Jobs 


Designed tor installation on 


' , 
trucks of 2!2 tons ec: ‘itv or larger 


this Mode! man crane ha 


Pitman crane handling pipe 


ity i fou tons mia 2Zo-tt 


and additional boom length 


99 ft. are available. Controls 


. valuable 


for othe 
quick set-up time and 
handiness are added advantages 
fifth wheel on the subframe permits 


Pitman 


] 1 ) 
the truck to hnaul a trae 


Mfg 300 West 79tk 
Kansas City. Mo 


Terrace 


Use coupon on page 32; circle No 9-12 
« & ° 


Rat Poison Makes Baits Last 
Longer 
Pival rodenticide nade ) 
Motumoc 10 Murray St., New 
York : i Inique in that t 
and fungicidal 
low amounts, letha 
depends upon multiple feed- 
f small quantities over a period 
lays vith minimum 
humans, domestic animals 
It takes an average of 6 
to kill rodents in 2 or 3 week 
whole colonies are destroyed. Bait 
are resistant to insect infestation 
and mold contamination, More data 
from the manufacti 
Use coupon on poge 32; circle No. 9-13 


Half-Yard Excavator with 
10-ton Lift Capacity 
This machine is a newly 
crawle) 
205 has a 


! 
arrangement that Involve 


nounted exca 


, 
Impiihe d uppe! 


horizontal shafts. Othe 
fully er 

hrakes, a 

ating lev r? igement 
ef , _ 
adle NOOK roliers and an el€ 
operated dipper trip. More informa- 
tion can be had from the Koehring 


Company, Milwaukee 16, Wisconsin 
Use coupon on page 32; circle No. 9-14 


New Mobile Radio Equipment 
Utilizes Additional Channels 


Expansion of two-way radio s¢ 


Use coupon on poge 32; circle No 9-15 
* @ e 


New Hydraulic Control Concrete 
Saw for Pavement Cutting 
Featured 
blade 


blade 


Use coupon on page 32; circle No 9-16 
- e * 


Compact, Light-Weight 
Single-Cylinder Engine 
Designed for intermittent 
mtinuous o} 
and 


1200 


ind welding sets. Pi 
linum. Data from Witte 
1600 Oakland Ave.., 
Kansas ity 26, Mo. 


Use coupon on wage 32; circle No 9-17 


TWO PIECE 


THREE PIECE 


General Sales Offices 


ANNISTON, ALABAMA 





ANNISTON 








Even a blindfolded ditching or excavat 
ing machine operator will find the pipe 
—when he breaks it! To be safe 
use the efficient, economical Detectron 
505 It finds the pipes and cables 
first-—with speed, pinpoint accuracy 
greater depth and positive location 
Throw away the blindfold—get a new 
improved 505 you ll never re- 


gret it! 


WRITE FOR CATALOG NO. 5° 


5420 Vineland Ave. 
NORTH HOLLYWOOD. CALIF. 
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Truck-Mounted Ditching 
Vil NICIPAL WRITE | Machine with Jack Knife Boom CLASSIFIED ADVERTISING 
sl PPI IES TODAY The t 7 k-mounted Earthripper 


; 
4 


+e L 
nachine features a jacK 
ean red hy 


sain TG LP TIRE EE TT AS REPRESENTATION AVAILABLE 








hydraulically he bucket line ( Enginee and 
mmm a oe 100 an be exten at an angle to tate 
4 ere A lhe AO se ( ere r 
pag ee ae, A — . a} he | | { } avainst walls prese 4 n Addre 
pan I ADP URAI PAGE ENGINEERING SALES CORPORATION 
TNR RE LA PETITE OE oma «tl 


2300 Washington Street, 
sagem ss 9 Newton Lower Falls 62, Mass 
=. DARLEY “ CO CATALOG Decatur 2-3900 


pa oe ame - 

















. MANUFACTURER'S 
W. S. DARLEY & CO., Chicago 12 z f REPRESENTATIVES 
WANTED 
ae 


PIPE \ ; , . J to sell to counties, cities and towns— 


a complete line of Traffic Signs utilizing 

‘ Reflexite, the reflecting material now 

“ut “a used on super highways such as Merritt 

1/8 thru 24 Digs trenches to 6 ft. deep. Parkway, New Jersey Turnpike, etc. Also 

i lin r 

TESTED and STRUCTURAL or curbs. The standard machine digs ioe aa seal pee a 
Large Warehouse Stocks! ditches from 8 inches to 24 inches 

wide and up to 6 feet deep. Tne 


me Reflexite Corp. 
ditcher is driven by the truck mo- 63 Wall Street, New York 5, N. Y. 


nome 


For complete information, write to 


tor through an improved transmis- 











ion. Digging speeds are from one to : mms 
14 feet per minute. Complete in- 
oe Potrero —— te ENGINEER OF 
BLE PRICES! ewtners 1 —_—n uring ompany, 
LOWEST POSSI College Station, Texas. SANITATION 


Use coupon on page 32; circle No. 9-18 





35-50, responsible administrative engi 
Pittsburgh 30, Pa. + Los Angeles 5, Cal. neering work in Health and Sanitation 
Houston 2, Tex. + Chicago 4, Ill. * New York 7, N.Y. 


Division, Public Works Dept. Salary 





$6448-$7696 per year. Complete details 


Power Driven Post Hole Digging 


Machine Cuts Costs Municipal Building, Hartford, Conn. 
The Super Hole-A-Matic post 
hole digger digs holes—at any angle 


rom four to eight inches in diam- 


‘ter, up to six feet deep with a FOR SALE 
oes ath. aicinsian:: Sek emeciiie ti AT A TREMENDOUS SAVING 


NEW MODERN INCINERATOR 


by writing to Director of Personnel, 














Morse Boulger incinerator designed 
to burn 24 tons per 24-hr. period, oil 
fired with Diesel driven ‘blower. All 
packed in boxes for erection 


Price and detailed information on 
request 


DALTON SUPPLY CO. 


Xt 719-16th Avenue 
, Belmar, New Jersey 
PRESTRESSED TANKS by be | ; 
SWIMMING POOLS = 
RESERVOIRS en DEAERATOR TANKS 


an 19 Cold water deaerators, rubber lined, 
SEWERS Digging holes faster. 
DAMS 








3 . never used, 3,000 gal. per minute. Tanks 
signed hardened alloy steel blades 


, - as sh 6’ built for pressure and 
work with a pulverizing, grinding — 7 te 





action. Chews up soft shale and vacuum, price $11,000, F.O.B. cars. 
rides above large rocks’ without 
EASTERN GUNITE damage. Powered by 110 volt AC or a 
COMPANY DC current. More data from Multi- 


Matic Corp., Box 2143, Van Nuys, George R. Marvin Company 


California BR 2207 
ELKINS PARK, PA. 








1601 Taylor Way—Tacoma, Washington 





Use coupon on page 32; circle No. 9-19 
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Fittings for Connecting 

Flexible Plastic Piping 

fitting, 
standard pipe 

» run. It is avail 


insert 


made O 


rust 


Connect plastic pipe 
and 
| 

lamp 


Data 
10225 


hitting 

tightening ; ainless steel 
and fitting 
Products Corp 

. Cleveland 5, O 
circle No. 9-20 


over the 
from Carl] 
Meech Ave 


Use coupon on page 32 


High-Capacity Steam Cleaning 
Machine 


This equipment is capable of dis- 
150 
eaning solution at 
ing from 30 psi 
full 
utes 
fired; 
driven 


charging gallons of balanced 


cl pressures rang- 
to 100 psi. It reaches 
pressure in two 
start. Oil or 


electrically or gasoline engine 


working min- 


from a cold gas 
portable stationary or 
models available Full 
Mode! LH available 
Manufacturing Com- 
El] Monte, California 
circle No 9-21 


trailer infor- 
about 
Clayton 
Box 550 


Use coupon on page 32 


mation 
from 
pany, 


Greasing Unit Pumps Grease 
from the Drum to Equipment 
The problem 


from the drum 


For greasing equipment 





GO MODERN 


TO LIFT SEWAGE AND SLUDGE AT TREATMENT PLANTS 


USE BLACKBURN-SMITH PNEUMATIC SEWAGE EJECTORS 


it PREFERRED by 
most prominent con 
sulting 
LESS 





engineers as 
MESSY, 
MORE SANITARY 
than centrifugal sub- 
Ine rved ly pe 
x” pumps 
CLEANING 


and 


SeWave 
eyectol 
ENDS 
ol creens 
pump 

LIFTS STRAIGHT 
UP, 150 feet 
ity, once a 
vithout fail 


Capat 


minute 


30 to 500 GPM in both single 
and twin units against high 
discharge heads 


Duplex Sewage Ejector, showing inlet piping 


Over 60 years service has 
today’s product is full of exclusive 
switch controls 2. Float and 
controls 


proved the Yet our 
tloat 


Llectrode 


rugged worth of Blackburn-Smith Ejectors 
features such as 1 oat 
controlled action 


modern and electrical 


pneumatically snap valve 5 


Any one of the above, with or Receivers 


Get Catalog $50 today 
REPRESENTATIVES WANTED 


without Au 


{DDRESS 


BLACKBURN-SMITH MFG. CO. 93 River St. HOBOKEN, N. J. 


W. S. ROCKWELL VALVES 


Engineered for Dependable Service 
on Air, Gases, Liquids, Semi-Solids 


a. 18 exe... pressure drop. 


cONbit of commercial, drip- 
or bubble-tight closure, 
with quick, positive control and 


shut-off manually or automatically. 


Made ruggedly 

for all conditions of 

corrosion, erosion, temperatures 

to 2000° F., pressures to 300 p.s.i. 


Butterfly, wafer or slide 
valves, 1’ to 120” pipe size. 


W. S. ROCKWELL COMPANY 


TTERFLY VALVES SLIDE VALVES AUTOMATIC VALVES 


2523 ELIOT STREET o FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


Now's the time to mail this month's Reader's Service card 








TAPAX 


Takes the BANG out of 


rAPAX 





Length 


Manhole Covers 


INSTALLING 
a matter 


of minutes 


ee Brush Away 
a Dirt & Gravel 
ee” 


Cat Required 


Us 


Place Tapax 
sticky side 
down 


Re plac e 


Cover 


Write for 
Bulletin 


No. 


JOSEPH G. POLLARD CO., Inc 


Pipe Line Equipment 


NEW HYDE PARK, NEW YORK 











LOOK! ONLY I¢ PER DAY 
FOR THESE MURDOCK 


_ 
AMTI-FREETING 


COMPRESSION 
WYDRANT 


EXCLUSIVES! 


NON-FREEZING - al 
ways on the job — in 
any weather - 


worry-free 


leaves you 


CAN'T BE CONTAM 
INATED by flooding 
or from any underground 
source 

PREVENTS WATER 
WASTI thru foot 
operation which eliminates 


forgetfulness 


FROUBLE-FREE — rug 
ged brass and bronze con 
struction withstands tough 
est use 


FREE Catalog 


The MURDOCK 
Mfg. & Sup. Co 
Cincinneti 2, Ohio 


OUTDOOR 
DRINKING 
FOUNTAINS 


“HyDRANTS 


SELF-CLOSING 
AMT! FREEZING 
HYDRANT 





OF ADVERTISEMENTS 


Air Placement Equipment Co 
Alabama Pipe Co 

Albright & Friel, inc 

Allis-Chalmers Co 

Alvord, Burdick & Howson 
American Bitumuls & Asphalt Co 
Amman Photogrammetric Engrs, Jack 
Ayer-McCarel Clay Co, Inc 


Baker, jr, Michael 
Bannister Engineering Co 
Barber-Greene Co 

Barco Mfg. Co 

Barker & Wheeler 

Bell, Howard K 

Black & Veatch 
Blackburn Smith Mfg. Co 
Blaw-Knox Co. 

Bogert Assoc., Clinton L 
Bowe, Albertson Assoc 
Bowerston Shale Co 
Brown & Blauvet 

Brown Engineering Co 
Buck, Seifert & Jost 
Builders Providence, Inc 
Burgess & Nipple 

Burke, Inc, R. H 

Burns & McDonnell Engr. Co 
Butler Mfg. Co 


Caird, James M 

Camp, Dresser & McKee 
Capitol Engineering Corp 
Carborundum Co 

Caterpi.lar Tractor Co 

Chain Belt Co 

Champion Corp 

Chester Engineers 

Chicago Bridge & Iron Co 
Chicago Pump Co 

Classified Ads 

Cole & Sons, Chas. W ‘ 
Consoer, Townsend & Assoc 
Cotton, Pierce, Streander, Inc 


Darley & Co, W.S 
Deleuw, Cather & Co 
Dempster Brothers, Inc 
Detectron Co 
Dickey Clay Mfg. Co, W. S$ 
Siyon Crucible Co., Joseph 
Dolge C 
Dommar Industries 
Dresser Industries, Inc 

See Roots-Connersville Blower Corp 
Drott Mfg. Corp 


Eastern Gunite Co 
Equipment Mfg. Inc 


Fairbanks-Morse & Co 
Farrell, inc B 

Felker Manufacturing Co 

Fisher Research Lob. Inc 

Flexible Pipe Cleaning Co 
Flexible Sewer-Rod Equipment Co 
Ford Meter Box Co 

Foster Engrg. Co 

Frink Sno-Plows Inc 


Galion tron Works & Mfg. Co 

Gannett, Fleming, Cordroy & 
Carpenter, Inc 

Gar Wood Industries Inc 

General American Transportation Corp 

Gilbert Associates, Inc 

Grace Sign & Mfg. Co 

Greeley & Hanson 

Green Co., Howard R 

Greenlee Tool Co 

Grote Mfg. Co 

Gruendler Crusher & Pulverizer Co 


Harte Co., Jnhn J 

Havens & Emerson 

Haren & Sawyer 

Heil Co , 

Hellige, Inc 

Highway Equipment Co. Inc 
Hill & Hill 

Homestead Valve Mfg. Co 
Homelite Corp 

Hooper, William T 

Hunt Machine Co., Rodney 
Hydrouger Corp., itd 
Hydraulic Development Corp 


Industrial Materials Co 
insto-Gas Corporation 
International Harvester Co 


Jaeger Machine Co 
Jones, Henry & Williams 


Kennedy, Clyde C 
Knowles, Inc., Morris 
Komline Sanderson Engr. Corp 


lakeside Engrg. Corp 
Leece-Neville Co. 
Leopold, F ‘ 
Lessmann Mfg Co. 
Lewis, Harold M 
Link-Belt Co 
Littleford Bros, Inc 
Lock Joint Pipe Co 
Lodal, Inc 

lozier & Co, Wm. § 


M. & M. Valve & Fittings Co 
Marlow Pumps .. aaa 
McWane Wr tren Pipe Co 
Metcalf & Edd 
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112 
116 & 117 
.. 104 


Motorola ae Ede & Electronics, Inc 


Mueller Co 
Murdock Mfg. & Supply Co 


Natco Corp 

National Clay Pipe Mfrs., Inc 
Natural Rubber Bureau . 

Nichois Engineering & Research Corp 


Oliver Corporation 


Pacific Coast Borax Co 
Pacific Flush Tank Co 
Pacific States Cast Iron Pipe Co 
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ved by the Greasemaster Senior 


s particularly useful to owners GET URRY WEED | 
operators o! mobile tools and * 
nmercial vehicles. The machine 


rates o1 c hydraulic ram pump GO TO THE ROOT OF YOUR WEED 
vered by an ordinary PROBLEM WITH THESE DOLGE PRODUCTS 


torage battery. The ram 

rom the drum thro ign 

universal grease gun 

‘re pressures can be 

required. More details 

G & T Industries, 1420 Bar- 
Wichita, Kansas 


Use coupon on page 32; circle No. 9-22 


DOLGE SS WEED-AILLER 


Honor for Supt. Wendell La Due 


} . 1 


The National Safety Council has 

yuunced, in giving that depart- 
lent its <% al f honor for the 
ar 1952, that a job with the Akron, 


Selective Wee 
ta ind othe 
broad-leaved weeds in turf—does n rm good ’ ! ‘ It tran 


tes: is absorbed and t 


See your Dolge Service Man—he will call soon 
Write for the Dolge booklet on chemical weed 


control 
ror FREE 


SANITARY SURVEY a 


remises 
lk your 








of your P 
consv 


DOLGE SERVICE MAN 





Milwaukee Has Openings 
for Engineers 





WESTPORT, CONNECTICUT 


Experienced structurs ngineer 
ire needed by n “ity ot Mil- 


mnection with a 


cme’ You can’t affor 
“0 be without ‘ 
The Cost of Swimming Pools a Dotmar Paver = | 


The National Recreation Associa- 
reports that the cost of ; 
pool vithout bathhouses but 
| BS, . 4 . Yow 
n ana cniorination 
equipment. averaged $12.45 per sq. ft. 
{Ul} 


water surfa e. The average cost % ; It's Actually 


60 pool With bathhouses was 


T= canal get ep . | J 3 Machines In 1! 


Contractors everywhere are boosting 





production saving time, cutting costs, 
with Dotmar Curb and Gutter Pavers 


POSITION WANTED Sy j Paves 5 to 10 lineal ft. per min. Lays 


any shape curb and gutter, and side- 


. . . * as 
Civil Engineer — 30, with 7 2 | hee . walks up to 60 wide, or integral 


. é curb, gutter ond sidewalk simultane- 

years experience in sanitary engineering SK . 

1 i \ \ a ously Tamps concrete ahead of screed 
. tration nd po reloti a Tt - 
Jdministration and public elations, de z . a me: Pays for itself in first mile of curb and 

° 2 ™ eo 
res municipal engineering position in aid Widen Roads . ; gutter paved No face forms to set in 
’ 6 oe 2 Ose ‘ 

city 25,000 50,000. Northeast preferred . pore yo 


curb work Self-powered—as few as 3 


men can operate Send for Bulletin 52 
Write To 


LT. JAMES L. RODGERS, JR. 
U.S. Naval Construction Battalion Center lan 
Port Hueneme, Colifornia = 


533 HANSELMAN BLDG. KALAMAZOO, MICH, 























TENNESSER CORPORATION 


SODIUM 
FLUOSILICATE 


(Silico Fluoride) 


TENNESSEE FP CORPORATION 
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% AMERICAN CAST IRON PIPE COM- 
PANY, Birmit 





» 1028 CONNECTICUT AVE., N. W. 
WASHINGTON 6, D. C. 


YOU CAN’T BEAT 
TAYLOR 
COMPARATORS 


for ACCURACY 
Liquid color standards are uncondi 
tionally guaranteed against fading 
for SPEED 
Simple tep method requires less 


than one minute to make reading 


for FLUORIDE, 
pH, CHLORINE 
DETERMINATIONS 


‘ 


See your dealer or \ 
write direct for com- 
plete information 
@bout these widely 
veed comparators. 


GET THIS FREE / aa 
UTELL-ALL” BOOK 


nd other 
¢ pH, chiorine o” 
34 ‘aiestt fields of industry 
' 
ASA REFERENCE BOOK! 
of valuable informa 


m) pages 
und cleserihe 


Tells value 
controlsin 


Contains 
tion illustrates 


. { 
Equipl nN 


W. A. TAYLOR “3° 


7304 YORK RD. + BALTIMORE-4, MD 





by Arthur K. Akers 


*% B-I-F INDUSTRIES s the new 
which Suilder Iron 


Prov de nce tart Its sec- 


! . *,1 
e1ec= name with 


2nam announce 
ARNOLD J. HERRMANN  Foundr\ 

These include BUILDERS-PROVI- 
DENCE, INC PROPORTION- 
EERS, INC and OMEGA MA- 
CHINE COMPANY 


ite existence 


* S. X. BESSEN 
the KOMLINE SANDERSON 
ENGINEERING CORPORATION 
(Coilfilters) in Peapack, N. J. He 

OLIVER 
1 CHICAGO 


addition at 


Wa lorme \ 
INITED FILTERS ar 
PUMP COMPANY 


Mr. Herrmann Mr. MacKay 


LESTER LONG, retired. J. W. Ma 
KAY icceeds Herrman iS as- 
istant genera ile manage w DR. J. V. N 
DORR, founder: 
% 99-YEAR OLD SHUNK MANUFAC- and chairm: 
TURING COMPANY, Jucyru Ohio the board of The 
‘ if DORR COM- 
vith start of a $400,000 expansion PANY, ENGI- 
and modernization of lant pt NEERS, Stam- 


gram. High carbon cutting edges for ford, Conn., an- 


{ , 


| | 
celebrate l oming entennial 


nounces election 
public works field f J. DELANO 
HITCH, Jr., as 


p esident 


highway equipment 


In the 


*% HARRY S. PRICE Jr, vice-presi- 
dent of PRICE BROTHERS COM- 
PANY, Dayton, sends us 
dolla just like that. It’s a “Texas” 
$100 bill, and like all Texas products 


is five times the size of 


w& “WERE THERE any powder marks 


nm the body ot you dea 1 husband?” 


a hundred 


the coroner asked 
ordinary “Certainly there vere powder 


; ; sa , : Anahifgagp 
money. All hooked to a smart pro- marks,” replied the widow That’s 


motional piece on Price wate pipe vhy I shot him.” 


*% YOU WILL BE INTERESTED in this group picture taken in Washington in July of the Joint. 
Committee for the Advancement of Sanitary Engineering. Standing, | to r: Don Reynolds, 
Lt. Col. Staniey Weidenkopf, Ray Lawrence, W. A. Hardenbergh, J. E. Kiker, Wendell LaDue, 
R. S. Rankin, R. E. Stiemke, Clarence Sterling, and Thomas Camp. Sected, | to r: Dwight 
Metzler, Rolf Eliassen, Earnest Boyce, Ralph Furhman, and A. H Wieters. See p. 26 





[here's no substitute for 
CONCRETE and STEEL! 


LOCK JOINT 
combines 


these materials 
to make 
the ideal pipe! 





a 
‘3 - 
takin OT ne sctinclilat. tae 


Concrete, with its proven qualitie sol thie quality reinforeme steel Both materials 


durability, non-corrosion, resistance to are carefully calculated to meet vour pressure 


electrolytic action. and high compressive strength needs with a wide factor of safety. The 
is combined, hy Lock Joint. with steel’s Lock Jom Pip ( OMIpany’s Rubber and 
toughness, resilience and high tensile strength = Steel Joint is extremely watertight and, at the 
to make a pipe that retains the best qualitte s of same time, flexible. 
both—non tuberculance, high structural strength | For superior strength, carrving characteristics 
and long life with little or no maintenance. and trouble-free operation, let Lock Joimt supply 


Dense conerete affords complete protection for your pipe needs m sizes 16” and larger. 


LOCK JOINT PIPE COMPANY 
Established 
P. O. Box 269, East niin 4... 
tESSURE PIPE PL ANTS: Wharton, N. J., ’ 
Detroit M t mbia, S. ¢ 
SEWER & ‘CULVER PIPE PI 
Cr enne, Wye * Denver, ¢ Kar 
alley Park, M © Chicag I 6 
enily N. J. ¢ Hartford, Conn. ¢ Tucume 
a, Okla. © Belvit, Wis * Hato Rey, P. R 





well “founded” beauty... 


The Eiffel Tower’s 984 feet of 

delicate, graceful beauty has stood the 

test of time because the inter- 

laced ironwork structure is firmly anchored to 
four concrete corner-foundations. 


with WaT Chlorinators, too..... 


... Both the beauty of their smooth, 
modern lines and their time-proved, always 
dependable accuracy are well 

founded in the essentials of reliable 


equipment: adequate research and 
development, a trained field 

staff, modern manufacturing techniques and a 
full line of designs to meet every need. 


Take, for example, the reseach and 

development staff. Trained chemists and engineers 
are working continually to solve new problems 
with chlorination: to improve existing 

processes; and to design new 

equipment and controls. This staff 

is behind each W&T Chlorinator — your 
assurance you will get the best in equipment 

and the latest in plant processes. 


WALLACE & TIERNAN 


COMPANY INC 
25 MAIN ST. BELLEVILLE 9, N. J. 





